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Figure  1 

MEAN  MONTHLY  SNOWFALL 
Col  strip,  Montana3 

(From  U.  S.  Department  of  Commerce,  1965) 
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Mean  Evaporation 
Years  of  Record 
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TERRY,  MONTANA 
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An  analysis  of  the  precipitation  record  for  Colstrip  and  Crow  Agency, 

Montana,  a  preliminary  report  to  the  Montana  Department  of  State  Lands, 

Helena,  MT,  unpublished  manuscript,  Dept.  of  Geology,  University  of  Montana, 
by  John  R.  McBride,  1976. 


For  Colstrip  Montana  continuous  monthly  and  annual  precipi- 
tation data  exist  for  the  period  1920-1974.    Annual,  growing 
season  (April-September),  five  year  average  annual,  and  five  year 
average  growing  season  precipitation  frequency  probability  plots 
were  calculated  for  these  data.    These  plots  permit  the  determina- 
tion of  the  probability  of  occurrence  of  a  given  precipitation 
quantity.    In  addition,  similar  calculations  were  performed  for  the 
precipitation  record  of  Crow  Agency,  Montana.    Since  Crow  Agency  has 
a  precipitation  record  dating  back  to  1879  and  is  climatically 
similar  to  Colstrip,  this  record  is  particularly  valuable  in 
assessing  the  climate  prior  to  the  installation  of  precipitation 
measuring  equipment  at  Colstrip,  Montana,    finally,  o  Thornthwaite 
potential  evapotranspi ration  index  was  calculated  for  several 
stations  in  Southeastern  Montana  to  further  define  the  nature  of  tho 
Climate  in  the  Colstrip  vicinity. 

The  following  observations  can  be  made  based  on  a  preliminary 
review  of  the  above  calculations: 

1.  The  recent  reclamation  efforts  in  Eastern  Montana  have  indeed 
taken  place  during  an  unusually  optimum  moisture  phase.    For  the 
precipitation  record  at  Colstrip,  Montana,  the  past  five  years' 
average  precipitation  ranks  fourth  out  of  forty-four  (probability 
of  occurrence  less  than  one  in  ten).    The  average  growing  season 
precipitation  at  Colstrip  for  the  lost  five  years  ranks  fifteenth 
out  of  forty-four.    The  "optimum"  nature  of  recent  precipitation 
is  much  more  strikingly  shown  in  the  Crow  Agency  record.  The 
overage  annual  precipitation  for  the  lost  five  years  at  Crow  Agency 
ranks  second  out  of  seventy-four  (probability  of  occurrence  less 
than  one  in  thirty-three).    The  five  year  overage  growing  season 
precipitation  in  the  recent  pant  is  the  highest  on  record.  The 
period  1960-1972  ranks  first  out  of  eighty,  1967-1971  ranks  second, 
1969-1973  ranks  third,  1964-1960  is  fourth,  1971-1975  is  fifth,  1964- 
1960  is  sixth,  1966-1970  is  tied  for  ninth,  and  1965-1969  is  eleventh. 

2.  Unusually  large  precipitation  events  have  also  occurred  in  the 
coal  regions  of  Southeastern  Montana.    In  fact,  the  "optimum"  nature 
of  current  precipitation  conditions  at  Colstrip  is  partially  masked 
due  to  the  influence  of  a  single  months'  precipitation.    In  June, 
1944  10.20  inches  of  rain  fell  at  Colstrip,  Montana.    The  growing 
scoson  precipitation  total  for  1944  woo  21.34  inches,  almost  twice 
tho  avorago  for  tho  period  of  record.    Tho  probability  of  occurrence 
of  on  event  of  this  Magnitude  has  not  yot  been  calculated,  but  it 
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io  undoubtedly  extremely  omall.    Thio  events'  influence  is  demonstrated 
by  the  fnrt  that  tlx?  f ivo  yenr  growing  season  ovoragos  which  contain 
the  year  1944  rank  one  through  rive  out  of  forty-four.    A  precipitation 
event  of  this  magnitude  has  obvious  erosion  potential. 

3.  The  cyclic  nature  of  the  Crow  Agency  precipitation  record  is 
further  demonstrated  by  the  fact  that  the  lowest  five  year  growing 
season  overages  (rank  75-00)  are  all  in  the  1930's. 

• 

4.  The  drought  of  the  1930' a  was  accompanied  by  a  disproportionate* 
decrease  in  growing  season  precipitation.    Average  precipitation  for 
the  period  1930-1939  was  07%  of  the  overage  for  the  period  of  record 
at  Cols trip,  Montana.    However,  the  average  growing  season  precipita- 
tion for  the  same  period  was  only  77%  of  the  average  for  the  period 
of  record. 

5.  Tho  similar  nature  of  the  climatic  record  of  Colstrip  and  Crow 
Agency  is  evidenced  by  the  foct  that  their  Thornthwoite  P.E.  Index 
values  ore  essentially  identical. 


It  should  be  noted  that  the  climatic  onalyses  performed  here 
are  preliminary  in  nature  end  represent  only  a  very  beginning  of  the 
regional  climatic  analysis  that  should  be  performed.    The  cyclic  nature 
of  the  climatic  record  of  Eastern  Montana  should  be  explored  in  much 
more  detail.    Consideroble  effort  has  been  expended  in  the  lost  few 
years  to  project  levels  of  cool  mining  and  energy  conversion  develop- 
ment in  Eastern  Montana.    A  similar  effort  should  now  be  undertaken 
to  determine  the  potential  for  reclamation  success  in  various  location® 
and  the  influence  of  climate  and  climatic  cycles  on  such  success. 
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TABLE  2 


Sheet  1  of  2 


STATE  OF  MONTANA  AMBIENT  AIR  QUALITY  STANDARDS* 


Pollutants 


Sulfur  dioxide 


Reactive  sulfur 
(sulfation) 


Suspended  sulfate 


Sulfuric  acid  mist 


Hydrogen  sulfide 


(Maximum  permissible 
Standards  concentrations)  

0.02  ppm,  maximum  annual  average 
0.10  ppm,  24-hour  average,  not 

to  be  exceeded  over  1  percent 

of  the  days  in  any  3-month  period 
0.25  ppm  not  to  be  exceeded  for 

more  than  1  hour  in  any  4 

consecutive  days 

0.25  milligrams  sulfur  trioxide 
per  100  square  centimeters  per 
day,  maximum  annual  average 

0.50  milligram  sulfur  trioxide 
per  100  square  centimeters  per 
day,  maximum  for  any  1-month 
period 

4  micrograms  per  cubic  meter  of 
air,  maximum  allowable  annual 
average 

12  micrograms  per  cubic  meter  of 
air,  not  to  be  exceeded  over 
1  percent  of  the  time 

4  micrograms  per  cubic  meter  of 
air,  maximum  allowable  annual 
average 

12  micrograms  per  cubic  meter  of 
air,  not  to  be  exceeded  over 
1  percent  of  the  time 

30  micrograms  per  cubic  meter  of 
air,  hourly  average,  not  to  be 
exceeded  over  1  percent  of  the 
time 

0.03  ppm,  1/2-hour  average,  not 
to  be  exceeded  more  than  twice 
in  any  5  consecutive  days 

0.05  ppm,  1/2-hour  average,  not 
to  be  exceeded  over  twice  a  year 


From  The  Bureau  of  National  Affairs,  1975 


A-6 


TABLE  2 


Sheet  2  of  2 


Pollutants 


Total  suspended  particulate 


Settleable  particulate 
(dustfall) 


Lead 


Beryllium 


Fluorides,  total  (as  HF) 
in  air 

Fluorides  (as  F)  in  forage 
for  animal  consumption  - 
dry  weight  basis 

Fluorides  (gaseous) 


(Maximum  permissible 
Standards  concentrations  

75  micrograms  per  cubic  meter  of 
air,  annual  geometric  mean 

200  micrograms  per  cubic  meter  of 
air,  not  to  be  exceeded  more 
than  1  percent  of  days  a  year 

15  tons  per  square  mile  per  month, 
3-month  average  in  residential 
areas 

30  tons  per  square  mile  per  month, 
3-month  average  in  heavy 
industrial  areas 

5.0  micrograms  per  cubic  meter 
of  air,  30-day  average 

0.01  micrograms  per  cubic  meter 
of  air,  30-day  average 

1  part  per  billion  parts  of  air, 
24-hour  average 

35  parts  per  million 


0.3  micrograms  per  square 
centimeter  per  28  days 


TABLE  3 


FEDERAL  PRIMARY  AND  SECONDARY  AIR  QUALITY  STANDARDS3 


Pnl  1  ntflnt" 

Averaging  Time 

Federal  Primary 
Standard 

Federal  Secondary 
Standard 

b 

Nitrogen  Dioxide 

Annual  Average 

0.05  ppm°  . 

/inn   ,m/m  ^ 

\±vv  yg/m  ) 

0.05  ppm 
("inn  uo/m  1 

Sulfur  Dioxide 

Annual  Average 
24  Hour 

0.03  ppm_ 
(80  yg/ni  ) 

u.xt  ppm  - 
(365  yg/mJ) 

3  Hour 

0.05  ppm  _ 
(1300  yg/ni  ) 

Suspended 
Particulate 

Annual  Geometric 
Mean 

24  Hour 

75  yg/m3 

3 

260  yg/m 

3 

60  yg/m 
150  yg/m3 

Hydrocarbons 
(corrected  for 
methane) 

3  Hour 

6:00-9:00  a.m. 

„  „ ,  e 
0.24  ppm  3 

(160  yg/m  ) 

0.24  ppm  _ 
(160  yg/ni  ) 

Photochemical 
Oxidants 

1  Hour 

0.08  ppm  _ 
(160  yg/m"5) 

0.08  ppm  „ 
(160  yg/m  ) 

Carbon  Monoxide 

8  Hour 

9  ppm      ,  f 
(10  mg/ni  ) 

9  ppm  „ 
(10  mg/mJ) 

1  Hour 

35  ppm  _ 
(40  mg/m  ) 

35  ppm  „ 
(40  mg/m  ) 

All  standards  except 
year. 

annual  average  are  not 

to  be  exceeded 

more  than  once  a 

aFrom  the  Bureau  of  National  Affairs,  1975. 

bNitrogen  dioxide  is  the  only  one  of  the  nitrogen  oxides  considered 

in  the  ambient  standards. 
jPPm  5  parts  per  million 

yg/m    =  micrograms  per  cubic  meter 
^Maximum  3-hour  concentration  between  6:00  -  9:00  a.m. 

mg/m    -  milligrams  per  cubic  meter 


A-8 


TABLE  4 

AVERAGE  EMISSION  RATES  FOR  HEAVY-DUTY  DIESEL-POWERED 
AND  GASOLINE-POWERED  CONSTRUCTION  EQUIPMENT 
(grams  per  second  -  U.S.  EPA,  1976) 

Exhaust 

Carbon       Hydro-     Nitrogen  Sulfur 
Monoxide    carbons    Oxides  (N02>    Oxides  (SOJ  Particulates 

Diesel-Powered 


Tracklaying 


tractor 

<  0.1 

<  0.1 

0.2 

<  0.1 

<  0.1 

Wheeled  tractor 

0.3 

<  0.1 

0.1 

<0.1 

<  0.1 

Wheeled  dozer 

0.1 

<0.1 

0.6 

<  0.1 

<  0.1 

Scraper 

0.2 

0.1 

0.8 

0.1 

0.1 

Motor  grader 

<0.1 

<0.1 

0.1 

<  0.1 

<  0.1 

Wheeled  loader 

0.1 

<  0.1 

0.3 

<0.1 

<  0.1 

Tracklaying 
loader 

<0.1 

<  0.1 

0.1 

<  0.1 

<  0.1 

Off-highway  truck 

0.2 

0.1 

1.0 

0.1 

<0.1 

Roller 

<0.1 

<0.1 

0.1 

<  0.1 

<  0.1 

Miscellaneous 

0.1 

<0.1 

0.3 

<  0.1 

<  0.1 

Gas  o 1 ine-Power ed 

Wheeled 
tractor 

1.2 

<0.1 

0.1 

<  0.1 

<0.1 

Motor  grader 

1.5 

0.1 

<0.1 

<  0.1 

<  0.1 

Wheeled  loader 

2.0 

0.1 

0.1 

<  0.1 

<  0.1 

Roller 

1.7 

0.1 

<  0.1 

<  0.1 

<0.1 

Miscellaneous 

2.1 

0.1 

0.1 

<0.1 

<0.1 
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APPENDIX  B-l 
SOIL  DESCRIPTIONS  AND  SOIL  TEST  DATA 


CONTENT 

Soil  Series  Descriptions  and  Analyses  Results  for  Rosebud  Mine  Areas  A  and  E, 
Col  strip,  Montana 


Bl-1 


CUSHMAN  SERIES 

The  Cushman  Series  consists  of  moderately  deep,  well-drained  soils  formed 
from  weathered  soft  sandstone  and  siltstone.    They  occupy  uplands  and  are 
underlain  by  sandstone  and  siltstone,  at  depths  of  20  to  40  inches. 
Annual  precipitation  is  10  to  14  inches. 

In  a  representative  profile  the  surface  layer  is  grayish-brown  loan  about 
6  inches  thick.    The  subsoil  is  brown  clay  loam  about  2  inches  thick. 
Below  this  lies  a  calcareous  loam  which  grades  to  fine  sandy  loam.  This 
merges  with  soft  sandstone  and  shale  at  about  38  inches.    Slopes  are  2  to 
8  percent. 

Permeability  is  moderate  and  runoff  is  medium. 
Typifying  Pedon: 

Typical  profile  of  Cushman  loam,  2  to  8  percent  slopes: 

Ap-0-6  inches,  light  brownish-gray  (2.5y  5/2)  loam,  dark  grayish-brown 
(2.5y  4/2)  moist;  moderate  fine  crumb  structure;  soft  when  dry, 
very  friable  when  moist  and  nonsticky  and  nonplastic  when  wet; 
clear  wavy  boundary. 

B2t-6-8  inches.,  brown  (lOyR  5/3)  clay  loam,  dark  brown  (lOyR  4/3)  moist; 
moderate  medium  prisms  that  separate  to  moderate  medium  and  fine 
subangular  blocks;  hard,  friable,  sticky  and  plastic;  clay  films 
on  pads;  common  fine  and  very  fine  roots;  many  fine  and  very  fine 
pores;  no  effervescence;  clear  wavy  boundary. 

B3ca-8-18  inches,  light  gray  (2.5y  7/2)  heavy  loam,  olive  brown  (2.5y  4/3) 
moist;  weak  coarse  plates  that  separate  to  moderate  medium  and 
fine  subangular  blocks;  hard,  friable,  slightly  stick  and  slightly 
plastic;  common  fine  and  very  fine  roots;  many' fine  and  very  fine 
pores;  strong  effervescence;  common  films  of  lime;  clear  wavy 
boundary. 

Clca-18-24  inches,  light  gray  (2.5y  7/3)  fine  sandy' loam,  light  olive 

brown  (2.5y  5/4)  moist;  massive;  very  hard,  very  many  fine  and  very 
fine  pores;  strong  effervescence;  many  fine  filsm.and  threads  of 
lime;  diffused  boundary. 
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C2-24-40  inches,  light  yellowish-brown  (2.5y  6/3)  fine  sandy  loam,  light 
olive-brown  (2.5y  5/4)  moist;  massive;  hard,  very  friable,  non- 
sticky  and  non-plastic;  few  very  fine  roots;  common  fine  and  very 
fine  pores;  strong  effervescence. 

C3-38-50  inches,  pale-brown,  soft,  shattered,  wel 1 -weathered  sandstone 
and  residual  loamy  fine  sand;  sandstone  fragments  are  undercoated 
with  lime. 

Cushman  loam,  2  to  8  percent  slopes  (Ca).    This  soil  is  located  on  gently 
and  moderately  sloping  uplands.    The  profile  is  typical  for  the 

series. 

Risk  of  erosion  is  moderate  for  water  and  slight  for 


Recommendations  for  Stockpiling: 

The  top  3  feet  of  soil  are  well  suited  for  stockpiling.    Locally  the 
material  is  suitable  to  a  depth  of  4  to  6  feet.:  It  is  easily  worked, 
has  high  natural  fertility  and  roots  penetrate  well.    The  underlying 
soft  sandstone  and  loamy  shale  is  undesirable  for  stockpiling  because 
of  slow  infiltration  and  slow  internal  permeability. 
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ELSO  SERIES 

The  Elso  Scries  consists  of  shallow,  well-drained  soils  formed  from 
weathered  sandstone  and  si  Its tone.    They  occupy  uplands  and  are  under- 
lain by  sandstone  and  siltstone  in  depths  of  6  to  20  inches.  Annual 
precipitation  is  10  to  14  inches. 

In  a  representative  profile  the  surface  layer  is  light  brownish-gray 

calcareous  loam  about  5  inches  thick.    Below  this  is  a  light  gray  loam 

about  6  inches  thick  that  merges  with  soft  sandstone  and  siltstone  at  a 

depth  of  about  11  inches.    Slopes  are  10  to  50  percent. 

Permeability  is  moderate  and  moderately  slow,  and  runoff  is  moderately 
rapid. 


typifying  Pedon: 

Typical  profile  of  Elso  loam: 

Al-0-5  inches,  light  brownish-gray  (2.5y  6/2)  loam,  grayish-brown  (2.5y 
5/2)  moist;  moderate  fine  granular  structure;  soft,  very  friable, 
nonsticky  and  nonplastic;  weak  effervescence;  clear  wavy  boundary. 

Cl-5-11  inches,  light-gray  (2.5y  7/3)  loam,  light  yellowish-brown  (2.5y 
6/3)  moist;  moderate  medium  platy  structure;  slightly  hard,  very 
friable,  nonsticky  and  nonplastic;  many  fine  and  very  fine  pores; 
strong  effervescence;  clear  wavy  boundary. 

C2-11-28  inches,  white  (2.5y  8/2)  very  soft  platy  siltstone  that  rubs  to 
silt  loam,  light  brownish-gray  (2.5y  6/2)  moist;  few  fine  and  very 
fine  roots;  strong  effervescence. 


dations  for  Stockpiling: 

All  the  soil  material  above  the  soft  shale  siltstone  in  the  Elso  loam 
part  of  this  complex  is  suitable  for  stockpiling.    The  soil  depth  is 
approximately  1  foot,  but  locally  can  be  less  than  1  foot  or  nearly  as 
much  as  2  feet.    The  underlying  soft  shale  and  siltstone  is  undesirable 
for  stockpiling  because  of  slow  rate  of  water  intake. 
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RESULTS 
DEEP  SOIL  SAMPLE  ANALYSIS 
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OTHER  T23T3  REQUIRED 


Sulfur 
ppra 

!  r--n 

Ire  a 
ppsi 

Copper 
pprr. 

I.iartsaneso 
ppm 

Boron 
ppm 

QJ 
ATM 

is 

ATM 

'  tax  or 
Gypsum 

Catlor.  Exchange 
Capacity  (CSC) 

Mechanical  Analysis 

Others 

-  j  Clay  1    %  S.lt 

«3  Sand 

l.i. 

1  . 

L.i 

*  3  .3 

10.32 

5.16 

16.3 

UC.S 

I 

6.1 

5.8 

1.6 

5.2 

9.1*+ 

M7 

H*.S 

38.8 

L 

105 

■ 

r  c 
,  •  - 

1  .2 

10.28 

16.8 

7S.8 

SL 

PORT  COLLINS  SKRIKS 


The  Fort  Collins  series  consists  of  deep,  well  drained  soils  formed 
from  alluvium  washed  from  soft  sandstone,  loam  and  si  Its  tone  uolands. 
They  occupy  fans  and  footslopes.     In  a  representative  profile  the 
surface  layer  is  grayish  brown  loam  about  six  inches  thick.  The 
subsoil  is  grayish  brov/n  to  olive  gray  clay  loam  about  14  inches 
thick.     Below  this  is  calcareous  olive  and  pale  olive  loam  to  60 
or  more  inches.     Slopes  are  four  to  eight  percent.     The  permeability 
is  moderate  and  runoff  is  medium. 


Typifying  Pedon 

Fort  Collins  Loam,  Five  Percent  Slope 

Ai      0-4  inches,  graying  brov/n  (2.5Y  5/2)  loam,  very  dark  grayish 
brown  (2.5Y  3/2)  moist;  moderate,  very  thin  platy  structure; 
hard,  friable,  slightly  sticky  and  plastic;  common  fine  and 
very  fine  roots;  clear,  smooth  boundary. 

B       4-6  inches,  grayish  brown  (2.5Y  5/2)  light  clay  loam,  dark 
grayish  brown  (2.5Y  4.2)  moist;  moderate,  coarse  prismatic 
structure;  ha/rd,  friable,  sticky  and  plastic;  common  fine  and 
very  fine  roots;  clear,  wavy  boundary. 

B2t    6-14  inches,  grayish  brown  (2.5Y  5/3)  clay  loam,  olive  brown 
(2.5Y  4/3)  moist;  moderate,  medium  and  coarse  prismatic 
structure  parting  to  moderate,  medium  blocks;  very  hard,  firm, 
very  sticky  and  plastic;  common  fine  and  very  fine  roots; 
gradual,  wavy  boundary. 

B,      14-20  inches,  pale  olive   (5Y  6/3)  light  clay  loam,  olive 

(5Y  5/3)  moist;  weak,  medium  prismatic  structure  parting  to 
weak,  medium  blocks;  very  hard,  firm,  sticky  and  plastic; 
weak  effervescence;  a  few  fine  lime  mottles;  a  few  very  fine 
roots;  clear,  wavy  boundary. 

clca  2°-25  inches,  pale  yellow  (5Y  7/3)  light  loam,  pale  olive 

(5Y  6/4)  moist;  massive;  hard,  friable,  sticky  and  plastic; 
strong  effervescence,  common  fine  lime  mottles;  a  few  very 
fine  roots;  gredual,  wavy  boundary. 

C2      25-60  inches,  pale  olive   (5Y  6/3)  light  loam,  olive   (5Y  5/4) 
moist;  massive;  hard,  friable,  slightly  sticky  and  plastic- 
strong  effervescence;  a  few  fine  lime  mottles;  a  few  very 
fine  roots. 

Location:     400'  S  end  85'  W  of  k  corner,  Sec.  8  &  9;  TIN,  R41E. 
Laboratory  Sample  S5 

Texture  in  the  upper  three  feet  ranges  from  light  loam  to  heavy 
clay  loam.  At  depths  below  three  feet,  stratification  includes 
textures  of  silt  loam  and  fine  sandy  loam. 
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Tabic  J>__    Chemical  Properties  of  Horizon  Samples  Associated  with  Coal  Areas 
Western  Energy      Area  B 


Somple  f*  3    Fort  Collins  Loam  «— 
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HAVCRSON  SERIES 


The  Uaverson  Series  consists  of  deep,  well-drained,  calcareous  soils 
formed  in  alluvium.    They  occupy  flood  plans  along  drainages  and  on 
fans.    Slopes  range  from  0  to  8  percent.    Annual  precipitation  is  10 
to  14  inches. 

In  a  representative  profile,  the  surface  layer  is  grayish-brown  loam 
about  6  inches  thick.    The  substratum  is  light  brownish-gray  and  grayish 
brown  loam  stratified  with  loamy  fine  sand. 

Permeability  is  moderate  and  runoff  is  slow  on  the  nearly  level  flood 
plains  and  medium  on  the  fans. 

IZElf yj ng  Pedon : 

Typical  profile  of  Haverson  loam: 

Alp-O-G  inches,  grayish-brown  (2.5y  5/2)  loam,  dark  grayish-brown 

(2.5y  4/2)  moist;  moderate  fine  crumb  structure;  slightly  hard, 
very  friable,  nonsticky  and  slightly  plastic;  weak  effervescence; 
abrupt  wavy  boundary. 

A12-6-17  inches,  grayish-brown  (3.5y  5/2)  silt  loam,  very  dark  grayish- 
brown  (2.5y  4/2)  moist;  very  weak  fine  and  medium  subangular 
blocky  structure;  slightly  hard,  friable,  slightly  sticky  and 
slightly  plastic;  common  fine  and  very  fine  roots;  many  fine  and 
very  fine  pores;  strong  effervescence;  clear  smooth  boundary. 

Cl-17-24  inches,  grayish-brown  (2.5y  5/2)  loam,  very  dark  grayish-brown 
(2.5*  3/2)  when  moist;  massive;  hard,  friable,  slightly  sticky 
and  slightly  plastic;  common  fine  and  very  fine  pores;  strong 
effervescence;  few  fine  threads  of  lime;  clear  wavy  boundary. 

C2-24-52  inches,  light  brownish-gray  (2.5y  6/3)  loam,  grayish-brown 
(2.5y  5/3)  moist;  massive;  hard,  very  friable,  nonsticky  and 
slightly  plastic;  common  very  fine  roots;  many  fine  and  very 
fine  pores;  strong  effervescence;  clear  boundary. 

C3-52-66  inches,  light  brownish-gray  (2.5y  6/3)  loamy  fine  sand,  olive 
brown  (2.5y  4/4)  moist;  massive;  very  friable,  nonsticky  and 
nonplastic;  few  fine  and  very  fine  roots;  strong  effervescence. 
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Haverson  loam,  0  to  2  percent  slopes  (Hvq).      This  soil  is  found  on 
nearly  leveled  flood  plains  along  drainages.    It  has  the  typical  profile 
for  the  series. 

Risk  of  erosion  is  slight  for  water  and  moderate  for  wind. 


Recommendations  for  Stockpiling: 

This  soil  is  suitable  for  stockpiling  to  a  depth  of  at  least  5  feet  or 
below  as  deep  as  the  underlying  material  remains  basically  the  same. 
The  water  table  at  some  depth  greater  than  5  feet  generally  occurs  in 
this  soil. 
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RESULTS  OF 
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HELDT  SERIES 


The  Heldt  Series  consists  of  deep,  well  drained  calcareous  soils 
formed  in  alluvium.  They  occupy  fans.  Slopes  range  from  two  to 
eight  percent.    Annual  precipitation  is  ten  to  14  inches. 

In  a  representative  profile  the  surface  layer  is  grayish-brown 
silty  clay  loam  about  six  inches  thick.    The  subsoil  is  light 
grayish  brown  silty  clay  loam  about  16  inches  thick.    The  under- 
lying material  is  pale  brown  heavy  loam  or  clay  loam. 

Permeability  is  slow  and  runoff  is  medium. 


Typifying  Pedon 

Heldt  silty  clay  loam,  2  to  8  percent  slope: 

Al      0-6  inches,  dark  grayish-brown  (lOyR  4/2)  moist;  silty  clay 
loam;  moderate  fine  granular  structure;  slightly  hard  when 
dry,  friable  when  moist;  and  sticky  when  wet. 

B2      6-22  inches,  grayish-brown  (lOyR  5/2)  moist;  silty  clay  loam; 
coarse  blocky  structure;  hard  when  dry,  friable  when  moist; 
and  sticky  when  wet;  strong  effervescence;  small  nodules  and 
fine  threads  cf  segregated  lime. 

CI      22-34  inches,  pale-brown  (lOyR  6/3)  moist;  heavy  loam;  massive; 
hard  when  dry,  driable  when  moist  and  slightly  sticky  when 
moist;  strong  effervescence. 

C2      34-44  inches,  pale-brown  (lOyR  6/3)  moist;  heavy  loam; 

massive;  hard  when  dry;  friable  when  moist  and  slightly  sticky 
when  wet;  strong  effervescence. 

C3      44-60  inches;  brown  (lOyR  5/3)  moist;  sandy  loam;  massive; 
slightly  hard  when  dry,  very  friable  when  moist  and  non- 
sticky  when  wet;  strong  effervescence. 
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MCRAE  SERIES 


The  McRcie  series  consists  of  deep,  well  drained  nearly  level  to 
moderately  sloping,  calcareous  soils  on  fans  and  terraces.  These 
soils  are  formed  in  loamy  alluvium.    Annual  precipitation  is  ten 
to  14  inches. 

In  a  typical  profile  the  surface  layer  and  subsoil  are  light 
brownish-gray  loam  about  12  inches  thick.    The  oubstratura  is  light 
gray  loam  and  fine  sandy  loam.    It  is  strongly  calcareous  and 
contains  light  gray  masses  of  lime. 

Permeability  is  moderate,  and  runoff  is  medium. 


Typifying  Pedon 

McRae  loam,  4  to  8  percent  slopes: 

Ap-0-6        inches,  light  brownish-gray  (2.5y  6/2)  loam,  dark  grayish 
brown  (2.5y  4.2)  moist;  moderate  fine  crumb  structure; 
slightly  hard  when  dry,  friable  when  moist,  slightly 
sticky  and  plastic  when  wet;  strong  effervescence;  abrupt 
wavy  boundary. 

B2-6-12      inches,  light  brownish-gray  (2.5y  6/2)  loam,  olive  brown 
(2.5y  4/4)  moist;  moderate  medium  prisms  that  separate 
to  weak  medium  and  fine  subangular  blocks;  slightly  hard, 
friable,  slightly  sticky  and  plastic;  common  fine  and 
very  fine  and  few  medium  roots;  many  fine  and  very  fine 
pores;  strong  effervescence;  clear  wavy  boundary. 

B3ca-12-20  inches,  pale-yellow  (2.5y  7/3)  loam,  light  olive-brown 
(2.5y  5/4)  moist;  weak  coarse  subangular  blocks;  hard, 
friable,  slightly  sticky  and  plastic;  common  fine  and 
very  fine  roots;  common  fine  and  very  fine  pores;  strong 
effervescence  with  common  faint  masses  and  threads  of 
lime;  diffused  boundary. 

Clca-20-24  inches,  pale-yellow  (2.5y  7/3)  loam,  light  olive-brown 

(2.5y  5/4)  moist;  weak  medium  subangular  blocky  structure 
hard,  friable,  sticky  and  plastic;  common  fine  and  very 
fine  roots;  many  fine  and  very  fine  pores;  strong 
effervescence;  few  faint  masses  and  threads  of  lime; 
gradual  boundary. 

C2-24-60    inches,  pale-yellow  (2.5y  7/3)  fine  sandy  loam,  olive- 
brown  (2.5y  4/4)  moist;  massive;  slightly  hard,  very 
friable,  slightly  sticky  and  nonplastic;  few  fine  and 
very  fine  roots?  strong  effervescence. 
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RESULTS  O*" 
DEEP  SOIL  SAMPLE  ANALYSIS 
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[lci\''°  ) 0  ,t,o.  ?  povccn t  s lopes  (Mc) .     This  soil  is  found  on  nearly 
leveled  terraces.    The  profile  is  typical  for  the  series. 
Risk  of  erosion  is  slight  for  both  water  and  wind. 

Recommendations  for  Stockpiling: 

This  soil  is  suitable  for  stockpiling  to  a  depth  of  5  feet.    As  indicated 
in  maps,  there  are  large  areas  of  usable  depths  of  6  to  8  feet.  Below 
the  8  foot  depth  unsuitable  textures  of  clay  loam  or  silty  clay  loam 
may  be  encountered  along  the  main  drainageways  of  the  large  fans. 

McRae-Elso  loams,  6  to  15  percent  slopes  (Mcc).    This  complex  comprises 
moderately  steep  soils  found  on  rolling  uplands  and  fans.    It  is  composed 
of  about.  60%  McRae  loam,  25%  Elso  loam  and  15%  Cushman  soils.    The  McRae 
loam  occupies  the  fans  and  lower  footslopes,  and  the  Elso  loam  occupies 
the  ridges  and  knolls.    The  McRae  and  Elso  soils  in  this  complex  are 
similar  to  the  ones  described  as  typical  for  the  serieis,  except  that 
in  some  of  the  McRae  loam  the  depth  to  soft  shales  and  sandstones  is 
between  40  and  60  inches. 

Risk  of  erosion  is  severe  for  water  and  moderate  for  wind. 

Rocoimnc ndations  for  Stockpiling: 

The  McRae  soil  in  this  complex  is  suitable  for  stockpiling  to  a  depth  of 
5  fee*;.    Below  this  depth  it  is  suitable  only  if  the  texture  is  not  finer 
than  silty  clay  loam. 

The  Elso  soil  is  suitable  stockpiling  but  has  a  depth  range  of  1  to  2 
feet  over  the  underlying  soft  shale  and  siltstone. 
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McRae  loom,  1j_to.35  percent  slope  (Mt).     This  mapping  unit  consists  of 
eroded,  discctod  edges  of  fans  along  cJrainagcways ,  and  the  narrow  floor 
of  the  clraiiuHjeways.    The  unit  follows  the  course  of  the  drainageways  and 
is  seldom  more  than  200  feet  wide.    The  slopes  are  short  and  steep  on 
the  sides  of  the  drainageways  and  leveled  on  the  bottom. 
The  soil  profile  differs  from  the  normal  McRae  in  that  erosion  has 
removed  the  upper  leyers,  and  the  subsoil  below  20  inches  is  more 
variably  stratified  with  textures  of  silt  loam  and  fine  sandy  loam. 
Risk  of  erosion  is  severe  for  water  and  slight  for  wind. 

Recommendations  for  Stockpiling : 

The  upper  five  feet  of  this  soil  is  suitable  for  stockpiling.    In  the 
widest  valleys  the  depth  along  the  stream  channel  reaches  up  to  10  feet. 
The  possibility  of  a  water  table  below  the  5  foot  depth  exists  where 
sandstone  bedrock  or  coal  seams  underlie  the  soil. 
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REMITT  SERIES 


The  Remitt  series  consists  of  deep,  well  drained,  moderately 
sloping  and  gently  rolling  soils  on  fans  and  footslopes.  These 
soils  are  formed  in  sandy  alluvium  and  aeolean  sands.  Annual 
precipitation  is  ten  to  14  inches. 

In  a  typical  profile  the  surface  layer  and  subsoil  are  grayish- 
brown  fine  sandy  loams  about  12  inches  thick.    The  substratum  is 
light  yellowish  brown,  stongly  calcareious  fine  sandy  loam. 

Permeability  is  moderately  rapid,  and  runoff  is  slow. 


Typifying  Pedon 

Remitt  fine  sandy  loam,  four  to  eight  percent  slopes: 

Ap-0-6        inches,  grayish-brown  (2.5y  5/2)  fine  sandy  loam,  dark 
grayish-brown  (2.5y  4.2)  moist;  weak  fine  crumb  struc- 
ture; soft  when  dry,  very  friable  when  moist;  nonsticky 
and  nonplastic  when  wet;  weak  effervescence;  abrupt 
wavy  boundary. 

B2-6-12      inches,  grayish-brown  (lOyR  5/2)  fino  sandy  loam,  dark  ' 
brown  (lOyR  4/3)  moist;  weak  coarse  prismatic  structure; 
soft  when  dry,  very  friable  v/hen  moist;  nonsticky  and 
nonplastic  when  wet;  common  fine  and  very  fine  and  few 
medium  roots,  common  fine  and  very  fine  pores;  strong 
effervescence;  clear  wavy  boundary. 

Clca- 12-36  inches,  light  yellowish-brown  (2.5y  6/3)  fine  sandy  loam, 
light  olive  brown  (2.5y  5/4)  moist;  missive;  soft  when 
dry,  very  friable  when  moist,  nonsticky  and  nonplastic 
wet;  common  fine  and  very  fine  roots;  common  fine  and 
very  fine  pores;  strong  effervescence  and  few  fine, 
faint  threads  and  masses  of  line;  diffused  boundary. 

C2-36-60    inches,  light  yellowish-brown  (2.5  6/3)  fine  sandy  loam 
light  olive  brown  (2.5y  5/4)  when  moist;  massive;  soft, 
very  friable,  nonsticky  and  nonplastic;  few  fine  and 
very  fine  roots;  strong  effervescence, 
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R5Lmi,t  filH>  Sandy  loam.  Reel  Phase,  2  to  8  percent  Slopes  (Re).  This  soil 
is  found  on  gently  and  moderately  sloping  fans  in  replaced  valleys.  It 
differs  from  the  profile  described  as  typical  for  the  series  in  being 
red. 

Risk  of  erosion  is  slight  for  water  and  severe  for  wind. 

Recon imondvi cions  for  Stockpiling: 

The  upper  5  feet  of  this  soil  is  suitable  for  stockpiling.  Locally, 
where  the  fans  merge  with  the  soils  along  major  drainageways ,  the  usable 
depth  may  reach  up  to  8  feet.    The  material  below  2  feet,  being  low  in 
organic  matter  and  clay  is  easily  wind  eroded. 


Shale  Outcrop-El  so  Complex,  Very  Steep  (Sa).    This  complex  is  found  on  - 
very  steep  broken  slopes  of  the  uplands.    Elso  loam  is  on  ridges  and 
knolls  and  on  some  of  the  steep  side  slopes.    Loamy  and  clayey  shale 
outcrops  are  mainly  present  on  very  steep  slopes. 

This  complex  is  about  60%  shale  outcrop  and  about  30%  Elso  soil.  The 
Elso  soil  has  a  typical  profile  for  the  series.    About  10%  of  each  mapped 
area  consists  of  shallow  clay  and  clay  loam  soils. 

Risk  of  erosion  is  severe  for  water  and  moderate  for  wind. 

Recommendations  for  Stockpiling: 

None  of  this  mixture  of  shallow  soil  material  and  raw  shale  is  suitable 
for  stockpiling.  Slopes  of  more  than  25%  and  the  predominance  of  shale 
outcrops  on  the  landscape  make  excavation  difficult. 
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Red  Rock  Outcrop  Complex  Steep  (5b) 

This  complex  comprises  red  rock  outcrops  and  steep  soils  on  > 
uplands.     About  6  0  percent  is  red  rock  outcrop  and  about  20 
percent  is  Remitt  fine  sandy  loam,  red  phase. 

Included  in  mapping  is  about  20  percent  soils  that  are  1-  to  20 
inches  deep  from  red  bedrock.     The  Remitt  soil  has  a  typical 
profile  for  the  series,  except  that  it  is  red  in  color. 

Risk  of  erosion  is  moderate  for  water  and  wind. 

i 

None  of  this  very  shaley,  channery  and  gravelly  loam  material  is 
suitable  for  stockpiling.     The  isolated  pockets  of  Remitt  soils 
are  so  small,,  discontinuous,  and  of  such  steep  slopes  that  they 
are  impractical  to  excavate  by  conventional  methods.  Material 
coarser  than  three  inches  makes  up  to  30  to  75  percent  of  the 
volume  of  the  identifiable  soils  in  these  areas. 
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THURLOW  SERIES 


The  Thurlow  series  consists  of  deep,  well  drained,  gently  sloping 
to  nearly  level  soils  on  terraces,  fans,  and  footslopes.  They 
formed  in  clayey  alluvium  washed  from  mixed  shale  and  silt  stone 

uplands. 


In  a  typical  profile  the  plowed  layer  is  grayish  brown  heavy  silt 
loam  about  five  inches  thick. i    The  subsoil  is  grayish  brown  to 
light  yellowish  brown  heavy  silty  clay  loam,  about  12  inches 
thick.    The  calcareous  substratum  is  light  yellowish  brown  to 
light  gray  silty  clay  loam  to  60  or  more  inches. 


Permeability  is  moderately  slow,  and  runoff  is  medium  to  low. 


0-5  inches,  grayish  brown  (2.5Y  5/2)  heavy  silt  loam,  very 
dark  grayish  brown  (2.5Y  3/2)  moist;  massive;  hard,  friable, 
sticky  and  plastic;  many  fine  and  very  fine  roots;  clear, 
smooth  boundary. 


5-8  inches,  grayish  brown  (2.5Y  5/2)  silty  clay  loam,  very 
dark  grayish  brown  (2.5Y  3/2)  moist;  moderate,  medium 
prismatic  structure;  hard,  firm,  sticky  and  plastic;  many 
fine  and  very  fine  roots;  clear,  smooth  boundary. 

B2t    8-12  inches,  grayish  brown  (2.5Y  5/3)  heavy  silty  clay  loam, 
dark  grayish  brown  (2.5Y  4.2)  moist;  moderate,  medium 
prismatic  structure  parting  to  moderate,  medium  and  fine 
blocks;  very  hard,  firm,  sticky  and  plastic;  many  fine  and 
very  fine  roots;  clear,  wavy  boundary. 

B3      12-17  inches,  light  yellowish  brown  (2.5Y  6/3)  heavy  silty 
clay  loam,  light  olive  brown   (2.5Y  5/4)  moist;  moderate, 
medium  prismatic  structure  parting  to  strong,  fine  blocks; 
very  hard,  firm,  very  sticky  and  plastic;  common  very  fine 
roots;  weak  effervescence;  gradual,  wavy  boundary. 

Clca  17-24  inches,  light  yellowish  brown  (2.5Y  6/3)  heavy  silty 
clay  loam,  light  olive  brown  (2.5Y  5/4)  moist;  weak,  medium 
prismatic  structure  parting  to  weak,  medium  blocks;  very  hard, 
firm,  very  sticky  and  very  plastic;  strong  effervescence; 
common  very  fine  roots;  gradual  wavy  boundary. 

C2      24-30  inches,  light  gray  (2.5Y  7/3)   silty  clay  loam,  light 
yellowish  brown  (2.5Y  6/4)  moist;  weak,  medium  prismatic 
structure  parting  to  weak,  medium  blocks;  hard,  firm,  sticky 
and  plastic;  strong  effervescence;  common  fine  roots;  clear 
wavy  boundary. 


Typifying  Pedon 


Thurlow 
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Table     I       Chemical  Properties  of  Horizon  Snmplcs  Associated  v/i  th  Coal  Areas 
Western  Energy    Area  B 
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Table    2     Results  of  Mechanical  Analys 
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TULLOCK  SERIES 


The  Tullock  series  consists  of  moderately  deep,  well  to  somewhat 
excessively  drained,  sloping  to  moderately  steep  soils  on  sandstone 

uplands. 

In  a  typical  profile  the  surface  layer  is  grayish  brown  fine  sandy 
loam,  about  four  inches  thick.    The  substratum  is  fine  sandy  loam 
to  about  38  inches.    The  soil  rests  on  sandstone  at  depths  between 
20  and  40  inches. 

The  permeability  is  moderately  rapid  and  the  runoff  is  low. 


Typifying  Pedon 

Tullock  Fine  Sandy  Loam,  eight  percent  slope: 

Ai      0-4  inches,  grayish  brown  (10YR  5/2)  fine  sandy  loam;  very 
dark  grayish  brown  (10YR  3/2)  moist;  weak,  coarse  crumb 
structure;  slightly  hard,  very  friable,  nonsticky  and  slightly 
plastic;  common  fine  and  very  fine  roots;  clear,  smooth 
boundary . 

» 

Bi      4-9  inches,  grayish  brown  (10YR  5/2)  heavy  sandy  loam,  very 
dark  grayish  brown  (10YR  3/2)  moist;  moderate,  coarse 
prismatic  structure;  hard,  friable,  slightly  sticky  and 
slightly  plastic;  common  fine  and  very  fine  roots;  clear, 
wavy  boundary. 

9-21  inches,  brown  (10YR  5/3)  light  sandy  loam,  dark  grayish 
brown  (10YR  4/2)  moist;  weak,  coarse  prismatic  structure, 
slightly  hard,  very  friable,  slightly  sticky  and  slightly 
plastic;  common  very  fine  roots;  clear,  wavy  boundary. 

C2      21-38  inches,   light  yellowish  brown  (2.5Y  6/3)  light  sandy 
loam,  light  olive  brown  (2.5Y  5/4)  moist;  massive;  slightly 
hard,  very  friable,  nonsticky  and  slightly  plastic;  weak 
effervescence;  a  few  very  fine  roots;  gradual,  wavy  boundary. 

38+  inches,  soft  sandstone. 

Location:     235'  W  and  25'  No  of  h  corner,  Sec.  7  &  8;  TIN,  R41E. 

Laboratory  Sample  #2 

Profile  texture  ranges  from  sandy  loam  to  loamy  fine  sand.  Content 
of  coarse  sandstone  fragments  ranges  from  zero  to  30  percent. 
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Tabic  3_    Chemical  Properties  of  Horizon  Samples  Arrociat-.d  with  Coal  Areas 
Western  Energy    Area  B 


Sample  ft  2  Ttillock 


Lcb 

»:«. 


Horizon 


Centh 


7798 
7799 
7300 
7301 


Al 

31 
CI 
C2 


inches 

9-7.1 
21-38 

>.ti  .  r.-f.   it.  . 


pH 
Paste 


7.9 

7> 
7.5 
P.l 


S»t«n, 


% 

31.8 

27.3 
26.7 

27.1 


Fleet, 
nmh^s/crn 


0.6 
0.U 
0.U 
C.3 


Saturation  Extract 


Cationr 


Ca  m_ 

-  -   mcq/l  i  tor- 


1.5 
0.5 
1.0 

0.75 


r.*»6 
1 .67 
1.25 
1.88 


Na 


0.39 
0>3 

0.39 
0.70 


SA9 


0.20 
0.U6 

C.?7 
0.61 


Table    U     Rost.'fts  of  Mechanical  Analysis  (Hydrometer  Method)  with  Micro  Nutrients  (OTPA  In,  Fe,  Cu,  Mn)  and  3oron 


n>»pth 


Inches 

*»-9 
9-21 
21-38 


Clay 


11.2 
10-'* 
11.6 
8.0 


Mechanical  A^aly.is 


Silt 


6.1* 

7-2 
10.8 


Sand 


82  A 

77.* 

83.6 


Texture 


SL 
LS 
SL 
LS 


Zn 


ppm 
0.3 

3.01 


Fe 


Cu 


pom 

7.0 
5.5 
3.3 
2.ti 


ppm 

1.2 
1.0 
1.0 


Mn 


ppm 
5.2 

»».o 

2.8 
1.*» 


ppn 

0.5 
0.U 
0.2 
0.5 


APPENDIX  B-2 
OVERBURDEN  ANALYSES  -  MINE  AREAS  A  AND  E 
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SOIL  TOXICITIES 

Chemical  constituents  of  primary  interest  in  the  overburden  are  the 
concentrations  of  salts,  sodium,  and  trace  elements.    The  primary  concern  is 
to  identify  layers  which  are  potentially  toxic  to  plant  growth  or  to  animal 
consumption  of  plant  material. 

A  salt  hazard  is  normally  considered  to  occur  at  an  electrical 
conductivity  (ECe)  of  4  mmhos/cm  in  the  saturation  extract.    At  this  level 
of  salt  concentration,  the  yield  of  salt  sensitive  plants  is  reduced.  Con- 
ductivity levels  are  grouped  by  classes  up  to  16  mmhos/cm;  in  the  highest 
only  the  most  salt  sensitive  plants  will  grow. 

High  levels  of  sodium  in  soils  have  a  significant  detrimental  effect 
on  soil  tilth.    Sodium  is  a  potentially  toxic  element  at  high  concentrations, 
and  may  cause  a  deficiency  in  calcium  uptake  by  plant  tissue.  However, 
sodium  occurs  most  commonly  at  levels  not  detrimental  to  soil  structure.  At 
higher  concentrations,  soil  structure  breaks  down,  soil  permeability  is 
sharply  decreased  and  cultivation  is  difficult.    Sodium  adsorption  ratio 
(SAR)  values  of  10-12  or  Exchangeable  Sodium  Percentage  (ESP)  values  of 
10-12  are  indications  of  high  sodium  concentrations.    These  values  are  not 
directly  applicable  in  terms  of  their  effects  on  all  soils  because  other 
factors  such  as  absolute  ion  concentrations,  soil  texture,  and  clay  mineral 
content  affect  soil  structure  as  well. 
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Report  to:     WESTERN  ENERGY  COMPANY 


ATTENTION  MR  MIKE  GRENDE 


liO  EAST  BROADWAY 


BUTTE  MT  59701 


Sample  Identification: 

On  December  8  £  22,  1975,  and  January  23,  1976,  samples  of  overburden 
and  innerburden  were  delivered  to  our  laboratory  for  analysis  and 
Interpretation  of  the  data.    The  results  of  the  analyses  were  reported 
to  you  on  January  9,  1976  and  February  17  and  2k,  1976.     Copies  of 
reports  are  enclosed. 

TES'.  RESULTS: 

The  summary  of  the  analysis  Is  presented  on  the  enclosed  Tables.  The 
narrative  interpretation  of  the  data  was  prepared  by  Dr.  Vincent  A.  Haby, 
working  with  our  staff,  and  he  has  approved  the  enclosed  report. 


cc:    Dr.  Vincent  A.  Haby 

Southern  Agricultural  Research  Center 
Huntley,  Montana  59037 
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REPORT 

:  li^rtv-'^f:/  of 

i  ij  ,,'     INTERPRETATION  OF  THE  ANALYSIS  OF  OVERBURDEN  £  INNERDIJRDEN  SAMPLES 

i,  •!         .    i  ;  AS  RELATED  TO  THE  DISPOSAL  OF  STRIPPED  MATERIALS 

..V  AND  REVEGETATION  OF  SURFACE  MINED  AREAS 

WESTERN  ENERGY  COAL  MINE,  COLSTRIP,  MONTANA 


INTRODUCTION 

The  object  of  this  investigation  was  to  determine  the  levels  of 
potentially  toxic  materials  present  in  the  overburden,  and  provide  for  the 
revegetation  of  the  mined  areas. 


METHODS  AND  MATERIALS 

Overburden  and  innerburden  samples  were  collected  and  submitted 
by  Western  Energy  Company  to  us  for  analysis.    The  procedures  used  for 
chemical  and  physical  analysis  are  those  recommended  by  the  Department  of 
State  Lands  in  the  tentative  guidelines  for  the  Montana  Strip  Mining  and 
Reclamation  Act.    All  data  from  the  analyses  are  summarized  on  the  enclosed 
Tables. 

This  interpretation  includes  a  discussion  of  the  analytical  data, 
indicating  drill  holes  and  depths  at  which  the  data  indicate  a  particular 
element  exceeds  levels  acceptable  for  revegetation.    A  summary  of  the  drill 
holes  and  depths  at  which  unacceptable  overburden  material  occurs,  and 
another  showing  the  acceptable  materials,  is  included. 


RESULTS  AND  DISCUSSION 

This  report  includes  two  Tables,  which  point  out  critical  and 
desirable  chemical  and  physical  properties  of  the  13  drill  holes.  Observation 
of  test  results  at  these  13  locations  indicate  that  the  pH,  nitrate-nitrogen, 
boron,  selenium,  molybdenum,  mercury,  iron,  manganese,  and  copper  levels 
were  lower  than  the  suggested  maximum  limits  set  forth  by  the  Montana 
Department  of  State  Lands.    Therefore,  these  elements  have  been  omitted 
from  Tables  1  and  2. 

The  purpose  of  Table  I   is  *o  establish  the  location  and  depths 
at  which  overburden  and  innerburden  materials  contain  suspect  levels  of 
chemical  and/or  physical  properties  (as  established  by  the  Montana 
Department  of  State  Lands)  which  could  interfere  with  revegetation  of 
strip  mined  and  regraded  areas. 
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I'    r"  '  '  A  conductivity  level  of  4.0  millimhos  was  used  to  differentiate 

'  =' | between  slightly  saline  and  moderately  saline  conditions.    However,  since 
,| .  kaUrvlty  affects  plant  growth  by  degree,  and  plants  differ  in  their 

'susceptibility  to  salts,  deviations  in  conductivity  up  to  7  or  8  mnhos 
could  possibly  be  tolerated  If  the  proper  plants  are  selected  for 
revegetation. 

Table  2  presents  overburden  soils  which  are  the  most  suitable 
for  revegetation  of  the  mined  and  regraded  areas.    At  all  but  three  of 
the  13  drill  holes,  it  Is  possible  to  use  the  surface  soils,  or  a  thorough 
mixture  of  the  Rosebud  overburden,  for  reclamation.    Alternatives  are 
suggested  at  these  locations. 


RECOMMENDATIONS 

As  noted  in  Table  1,  zones  In  the  Rosebud  seam  overburden  contain 
potentially  toxic  chemical  and/or  physical  properties,  which,  if  not  care- 
fully considered  during  mining,  could  intefere  with  successful  revegetation. 
The  alternate  recommendations  below  are  offered  for  consideration.  Each 
drill  hole  is  treated  independently,  and  care  has  been  taken  to  provide 
feasible  alternatives  for  the  mixing  or  disposal  of  potentially  toxic 
Materials. 

Should  it  become  necessary  to  mine  the  McKay  coal,  it  is 
recommended  that  the  Rosebud-McKay  innerburden  be  buried  at  the  bottom 
of  the  pit,  as  this  soil  contains  toxic,  or  nearly  toxic,  levels  of 
several  micronutri er.ts  in  all  the  drill  holes  tested. 

Drill  Hole:     NA7000,  EHOOO 

The  best  overburden  materials  available  to  place  under  the 
topsoil  are  the  intervals  from  0  to  5  and  20  to  32  feet.    However,  if 
the  overburden  above  the  Rosebud  seam  is  thoroughly  mixed  during  the 
stripping  process,  the  average  composition  of  the  mixture  will  fall 
below  the  levels  considered  suspect,  and  will  be  suitable  for  placement 
under  the  topsoi 1 . 

Drill  Hole:    H*>7000,  E*t6000 

The  best  overburden  material  available  to  place  under  the 
topsoil  is  the  0  to  1 5  foot  depth.    However,  if  the  overburden  above  «"he 
Rosebud  s^am  is  thoroughly  mixed  during  the  stripping  process,  the  average 
composition  of  the  mixture  will  fall  below  the  levels  considered  suspect, 
and  will  be  suitable  for  placement  under  the  topsoil. 
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''(•.•.''•••',  I  1  Hole:  N'i9000,  E'i'iOOO 
•   »  "  - 

i  . , 

•i .  I  The  best  overburden  materials  available  to  place  under  the 

.  '•         •,'lrp-oil  are  the  0  to  7  and  6'i  to  7^  foot  depths.     It  may  be  impractical 
to  separate  out  the  6*»  to  Ik  foot  depth.     If  eight  feet  of  non-toxic 
material  must  be  left  on  the  surface,  it  would  be  more  practical  to  mix 
the  soil  from  0  to  8  feet.    This  would  not  increase  the  conductivity 
above  the  slightly  saline  level;  however,  if  the  overburden  above  the 
Rosebud  seam  is  thoroughly  mixed  during  the  stripping  process,  the 
average  composition  of  the  mixture  will  fall  below  the  levels  considered 
suspect,  and  will  be  suitable  for  placement  under  the  topsoll . 


Drill  Hole:     M9000,  E*t6Q00 

The  surface  soil   (0  to  3  feet)  Is  not  recommended  for  replacement 
en  the  surface  due  to  high  salt  and  sodium  concentrations.    The  best 
overburden  materials  available  to  place  under  the  topsoi 1  are  the  3  to  \k 
and  17  to  57  foot  depths.    However,  if  the  salt  and  sodium  concentrations 
are  in  the  third  foot,  rather  than  in  the  0  to  2  foot  depth,  the  top  two 
feet  could  be  used  for  retopsoi 1 i ng.    Soil  survey  test  results  should  be 
studied  to  make  this  determination.    As  in  the  above  drill  holes,  if  the 
overburden  above  the  Rosebud  seam  Is  thoroughly  mixed  during  the  strioping 
process,  the  average  composition  of  the  mixture  will  fall  below  "che  levels 
considered  suspect,  and  will  be  suitable  for  placement  under  the  topsoi 1 . 

NA9000,  E48000 

The  best  overburden  material  available  to  place  under  the 
topsoi 1  is  the  0  to  20  foot  depth.    However,  if  the  overburden  above 
the  Rosebud  seam  is  thoroughly  mixed  during  the  stripping  process,  the 
average  composition  of  the  mixture  will  fall  below  the  levels  considered 
suspect,  and  will  be  suitable  for  placement  under  the  topsoll. 

Drill  Hole:     Nfr9000,  E50000 

We  suggest  that  the  0  to  3  foot  Interval  be  resampled  and  tested 
every  foot  to  determine  the  extent  of  the  high  zinc  concentration.     If  it 
is  located  in  the  2  to  3  foot  Interval,  It  could  be  removed  with  the  k  to 
7  foot  depth,  which  also  contains  a  high  concentration  of  zinc.  This 
might  allow  the  0  to  2  foot  depth  to  be  used  as  retopsoi ling  material.  The 
texture  of  the  8  to  12  foot  depth  Is  a  sllty  clay,  and  12  to  15  feet  is  a 
silty  clay  loam.    These  two  interval"  can  be  mixed  and  placed  under  the 
topsoll  without  adverse  affects. 
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l)ri  II  Hole:     M^OOO,  E 52000 

'  '  The  best  overburden  material  to  place  under  the  topsoil  is  the 

interval  from  0  to  16  feet.    However,  if  the  overburden  above  the  Rosebud 
<--w  is  thoroughly  mixed  durinq  the  stripping  process,  the  average  com- 
position of  the  mixture  will  fall  below  the  levels  considered  suspect, 
and  will  be  suitable  for  placement  under  the  topsoil. 

Drill  Hole:  N50000,  E52000 

The  only  materials  which  appear  suitable  for  placement  beneath 
the  topsoil  are  the  20  to  22  and  26  to  29  foot  depths.  Mixing  these  two 
depths  would  also  require  a  dilution  of  the  salt  concentration  in  the  20 
to  22  foot  depth,  and  the  zinc  concentration  and  clay  content  in  the  26 
to  29  foot  depth.  To  obtain  the  eight  feet  of  non-toxic  material  on  the 
surface,  you  may  consider  bringing  material  from  M^OOO,  E52000  to  this 
site. 

Dri 1 1  Hole:    N51000,  Efr8000 

The  best  overburden  materials  available  to  place  under  the 
topsoil  are  the  intervals  from  20  to  30  and  35  to  kO  feet.    However,  the 
salt  content  of  the  0  to  10  and  10  to  20  foot  depths  is  the  only  problem 
preventing  these  materials  from  being  replaced  on  the  surface.  Conducti- 
vities of  k.SS  and  5.^5  are  in  the  low  end  of  the  medium  salinity  category, 
and  would  probably  not  be  a  great  hindrance  to  revegetation  if  placed 
below  the  topsoil  surface.    Resampling  the  0  to  10  foot  depth  by  one  foot 
increments  and  analyzing  for  conductivity  would  be  advisable  to  try  to 
isolate  the  location  of  the  salt  concentration.    The  best  alternative 
would  be  to  thorougnly  mix  the  overburden  above  the  Rosebud  seamduring 
the  stripping  process.    The  average  composition  of  the  mixture  will  fall 
below  the  levels  considered  suspect,  and  will  be  suitable  for  placement 
under  the  topsoi 1 . 

Drill  Hole:     H52000,  EA7000 

The  best  overburden  material  available  to  place  under  the 
topsoil  is  the  interval  from  1 30  to  150  feet.    However,  the  interval 
from  0  to  20  feet  has  conductivities  in  the  lower  to  medium  end  of  the 
medium  salinity  category,  and  may  be  a  suitable  alternative  for  placement 
under  the  topsoil.    These  depths  must  be  mixed  thoroughly.    Selection  of 
plants  with  moderate  salt  tolerance  should  be  considered  for  revegetation 
of  this  area. 

Drill  Hoie:     N53000,  EA8000 

The  best  overburden  material  available  to  place  under  the  topsoil 
Is  the  0  to  17  foot  depth.    However,  if  the  overburden  from  0  to  85  feet 
is  thoroughly  mixed  during  the  stripping  process,  the  average  composition 
of  the  mixture  will  fall  below  the  levels  considered  suspect,  and  will  be 
suitable  for  placement  under  the  topsoil. 


a. 
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Drill  Hole:    N55QOO,  E*i8000 

Adequate  material  for  placement  under  the  topsol 1  may  be 
obtained  in  the  depths  from  0  to  3  feet.     If  additional  soil  material 
Is  necessary,  it  may  be  taken  from  the  2k  to  29  foot  depths. 

Drill  Hole:    N5^000,  E*t7000 

The  0  to  2  foot  depth  at  this  s?te  Is  free  from  suspect  levels 
of  salt  and  heavy  metals,  and  should  be  used  as  topsoi 1 .     If  the  2  to  6 
and  6  to  8  foot  depths  were  mixed  and  placed  below  the  0  to  2  foot  depth, 
revegetation  could  probably  be  accomplished. 


,  NORTHERN  TESTING  LABORATORIES,  INC, 
CONSULTING  SOILS  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boisn,  Idaho  -  Gillette,  Wyoming 


TABLE  I 
WESTERN  ENERGY  COMPANY 


Sheet  I  of  7 
Job  No.  69- 147 


ro 
i 


Sample  locations  and  depths  of  overburden  and  innerburden 

materials  containing  suspect  levels  of  chemical  and/or  physica 

properties  which  could 

Interfere  with  revegetation  of  coal 

strip  mined  and  regraded  areas. 

Ammon  i  um 

SaiD 1 e 

WVl'UUU  U  1  V  1    U  J 

Nitrogen       Zinc  Cadmium 

Lead 

Nickel 

Location 

Depth 

In  Feet      Lab  No. 

mmhos  SAR 

Texture             ppm            ppm  ppm 

ppm 

ppm 

NA7000 

5  - 

10 

53953 

4.2 

E44000 

10  - 

15 

53954 

Clay 

15  - 

20 

53955 

Silty  Clay 

* 

1.49 

32  - 

35 

53958 

- 

2.76 

35  - 

45 

53959 

■ 

2.48 

45  - 

cc 
J  J 

2.01 

120  - 

130 

53968 

1.21 

130  - 

i4o 

*  53969 



Clay                          /  46.9  \* 

1.01 

150 

-  53970 

1.80 

150  - 

155 

53971 

Clay                          \  33.2  p^^f 

1.61 

IB 

176  - 

180 

-  53972 

Clav 

2.31 

180  - 

190 

53973 

127.0 

1.62 

130  - 

200 

53974 

47.1 

1.20 

200  - 

210 

53975 

441.0  0.19 

220  - 

230 

53976 

459.0  0.17 

230  - 

235 

53977 

300.0  0.15 

N^7000 

15  - 

23 

53924 

2.30 

E46000 

23  - 

32 

53925 

IB 

53  - 

60 

53926 

459-0  0.19 

1.42 

60  - 

70 

53927 

80  - 

90 

53929 

300.0  0.14 

50  - 

100 

53930 

153.0 

1  CO  - 

110 

53931 

102.0 

110  - 

113 

53932 

75.8 
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Ammon  i  urn 
Ni  troqen 





Sample 
Location 


Oepth  in  Feet      Lab  No. 


Conductlvl ty 
mmhos 


SAR 


Texture 


Zinc 
Ppm 


Cadm?  um 


Lead 
PPm 


Nickel 


ii  1.  ri  r\  f\ 
V4°"0" 

7  - 

1/ 

5n0bb 

7.3o 

E44000 

17  - 

20 

54067 

5.42 

Clay 

20  - 

30 

54068 

Clay 

30  - 

3^ 

54069 

34  - 

44 

54070 

kk  - 

54 

—  i    —  mm  ■ 

54071 

Clay 

mm  f 

5*"  - 

bk 

5^072 

73 

~o 

74  - 

84 

5^074 

1 

95  - 

Inn 

100 

54076 

100  - 

1 09 

5«077 

I  09  - 

1  1  Q 
1  1  O 

■  oil ty  u i ay 

123  - 

138 

540SO 

IB 

158  - 

160 

54081 

Sllty  Clay 

170  - 

180 

54083 

180  - 

190 

54084 

190  - 

200 

54085 

200  - 

210 

54086 

210  - 

220 

54087 

N*»3000 

0  - 

3 

53*33 

9.19 

11.75  -v***^" 

e46coo 

14  - 

17 

53935 

64  - 

67 

53941 

Clay 

67  - 

77 

53942 

/ 

77  - 

87 

539^3 

87  - 

97 

53944 

Clay 

29.9 


0.11 

240.0 

0.20 

678.0 

0.35 

576.0 

0.36 

642.0 

0.35 

492.0 

0.28 

0.35 

1.26 
1.55 
1.39 
1.36 

1.75 
1.29 
1.03 
1.35 

1.36 


1.92 
2.51 
2.47 
1.51 
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TABLE  1  Sheet  3  of  7 

WESTERN  ENERGY  COMPANY  Job  No.  69-1*7 


Sample 
Location 

Depth  in  Feet 

Lab  No 

IB 

106  - 

116 

539*5 

120  - 

130 

539*6 

130  - 

1*0 

539*7 

1*0  - 

150 

539*8 

150  - 

160 

539*9 

160  - 

170 

53950 

170  - 

176 

53951 

NL300O 

R  _ 

11 

5*0*6 

E*8000 

20  - 

27 

5*050 

33  - 

40 

^052 

> 

1  / 

53 

5*05* 

* 

1 

56  - 

66 

5*056 

IB 

10*  - 

108 

5*058 

116  - 

126 

5*059 

126  - 

136 

5*060 

136  - 

1*6 

5*061 

1*6  - 

156 

5*062 

156  - 

165 

5*063 

n*50oo 

0  - 

3 

53*35 

E50000 

3  - 

8 

5r886 

8  - 

12 

53887 

15  - 

20 

53889 

20  - 

25 

53890 

Conductlvi  ty 

mmhos  SAR 


Texture 


Amnion  i  um 
Nitrogen 
ppm  - 


Zinc 
ppm 


Cadmium 


Lead 
PPm 


Nickel 
PP"< 


Sllty  Clay 
Silty  Clay 
Silty  Clay 


9.95  ~  M1'* 


Silty  Clay 

Clay 

Clay 


93.0 
522.0 
612.0 
585.0 

83.0 
3*2.0 
185.0 


3*. 2 

129.0 

216.0 
53.9 
135.0 

*2.3 
38.* 


P.5.0- 
15*-0 


0.20 
0.20 
0.19 

0.22 
0.11 


t 
0.12 
0.13 


o.n 


1.00 


l.*3 
1.62 

1.75 


NORTHERN  TESTING  LABORATORIES,  INC. 
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TABLE  1  Sheet  4  of  7 

WESTERN  ENERGY  COMPANY  .  Job  No.  69-147 


Amnon  i  urn 


Sample 


Conductivity 


Locat  ion 

Depth  in 

reet 

Lao  NO. 

rnrnnoD 

SAR 

IB 

55  - 

60 

53892 

60  - 

70 

53893 

70  - 

fin 
80 

fin  _ 
00  - 

go 

CJ  floe 

5joy5 

go  - 

97 

53oyo 

l  nn 
1  OO 

CJfi.O.7 

NftjOOO 

26  - 

36 

53907 

E52000 

1  D 

1  B 

DO 

C3QO.Q 

DO 

7C 
IJ 

75  - 

80 

53910 

80  - 

85 

539H 

N5C000 

0  - 

10 

53912 

8.40 

9.35 

E52000 

10  - 

16 

53913 

16  - 

20 

5391  ^ 

10.2 

11.39 

20  - 

22 

53915 

5.75 

22  - 

26 

53916 

26  - 

29 

53917 

IB 

51  - 

61 

53918 

61  - 

71 

53919 

71  - 

76 

53920 

Ni  trogen 

Zinc 

Cadmium  Lead 

Nickel 

Texture 

DDm 

DDm 

mm  f 

ppm  ppm 

ppm 

• 

387.0 

0.24 

• 

241  .0 

0.14 

34.9 

• 

156.0 

152.0 

1.00 

1  r\r\  A 

199.0 

0. 1 1 

1  9C 

1.17 

Clav 

139.0 

0.10 

1.43 

138.0 

1.11 

94.0 

350.0 

0.19 

1.32 

j 

|73.0> 

/  378.0 > 

£  0.22 

Clay 

^.  53.2/ 

48.9 

1.15 

47.6 


1.01 
1.89 
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TABLE  1 

WESTERN  ENERGY  COMPANY 


Sheet  5  of  7 
Job  No.  69-147 


Sample 


Conductivity 


Locat  i  cn 

Depth 

in  Feet 

Lab  No. 

mmhos 

SAR 

Texture 

N5I000 

0 

_ 

10 

52529 

5.45 

EA3000 

10 

m 

20 

52530 

4.55 

■ 

30 

- 

35 

52532 

Silty  Clay 

ko 

- 

45 

52534 

80 

_ 

so 

52539 

so 

- 

100 

52540 

IB 

160 

— 

170 

52543 

N5200O 

0 

a 

5 

52510 

6.20 

E470C0 

5 

- 

10 

5251 1 

8.50 

10 

- 

15 

52512 

5.30 

15 

- 

20 

52513 

6.50 

Clay 

20 

- 

30 

52514 

1 5,J4__ 

30 

35 

52515 

/^.13 

Silty  Clay 

35 

_ 

4o 

52510 

(    9ft  ftt; 

40 

- 

50 

52517 

'  29.37 

50 

- 

60 

52518 

27.72 

60 

63 

52519 

4.95 

23.99 

Clay 

63 

— 

70 

52520 

29.59 

Silty  Clay 

70 

80 

52521 

31.27 

80 

SO 

52522 

5.10 

49.86 

Silty  Clay 

so 

iOO 

52523 

16.65 

100 

110 

52524 

15.76 

Silty  Clay 

1  10 

120 

52525 

16.49 

120 

130 

52526 

13.83 

IB 

185 

135 

52956 

205 

215 

52958 

225 

235 

52960 

Ammon  i  um 
Ni  trogen 

PP"'  


Zinc 
ppm 


Cadmi  um 


Lead 
PPm 


Nickel 


00 


29.4 
31.9 
32.6 

37.8 
25.4 
32.2 


26.9 


1.66 
1.38 
1.35 

1.33 


1.29 
1.85 
2.04 

1.87 
1.68 
2.62 


1.34 


1.06 
2.92 
1.26 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  SOILS  ENGINEERS 
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TABLE  1 

WESTEKN  ENERGY  COMPANY 


Sheet  6  of  7 
Job  No.  69- 1*»7 


Depth  in  Feet 


Lab  No. 


Conductivity 
mnnos 


SAR 


Texture 


Ammon  i  um 

Nitrogen       Zinc       Cadmium       Lead  Nickel 
PPrc  PEE!   PPm  PPJI  PPm 


IB 


K550O0 
E k 30 00 


0  - 
5  - 
17  - 
19  - 
26  - 
32  - 
35  - 
kS  - 
55  - 
65  - 
75  - 
'85  - 

117  - 
157  - 

8  - 
13  - 
17  - 
2k  - 
29  - 
32  - 
35  - 
k2  - 
kS  - 
kl  - 
51  - 
55  - 
57  ■ 
6*»  - 


5 

10 
19 
21 
28 
35 
hS 
55 
65 
75 
85 
"92" 

127 
162 

13 
17 
2k 

29 
32 
35 
k2 

kS 
k7 
51 
55 
57 
6; 
Ik 


52885 
52886 
52889 
52890 
52892 
52894 
52895 
52896 
52897 
52898 

52899. 
52900 

52901 
52.905 

52907 
52908 
52909 
52910 

52911 
52912 

52913 
529 1 
5"915 
52916 

52917 
52918 

52919 
52920 


5.50 
5.10 


k.  50 


8.75 
8.00 
5.30 
k.  30 


A. 60 


Silty  Clay 
Silty  Clay 
Clay 

Silt/  Clay 


67.5 


18.6 


Clay 


TiTT 


12.23 
11 .72 
11.07 

12.87 
10.17 
11.25 
10.54 
10.77 
11 .89 
17.62 

25.11 
23. 14 


Clay 
Clay 

Silty  Clay 


1.88 

2.15 
1.65 
1.28 
1.41 

5.65 

1.58 
1.37 


1.00 
1.17 

1.75 
1.80 

1.41 
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TABLE  1  Sheet  7  of  7 

WESTERN  ENERGY  COMPANY  Job  No.  69- 147 


Depth  in  Feet      Lab  No. 


Conductivity 
mmhos 


SAR 


Texture 


Ammon  i  urn 
Nitrogen 

 EES  


Zinc 


Cadmium 


Lead 


Nickel 
pp™ 


1  R 
1  O 

1 1  n 

1  1  w 

52Q1  °) 

17.38 

SI  1  ty 

Clay 

1 1  n 
i  i  y 

11  P 

1  iU 

1  .JU 

12.77 

A 

w 

52928 

7. 10 

/•IV 

Clay 

FL7nnn 

O 

8 

52929 

7.00 

c 
o 

1 1 

1  1 

59Q30 

6  4o 

Si  Ity 

Clay 

1  1 

1  1 

1  4 

6  25 

TO 

1  L 

1  7 

5;  9^2 

6  c0 

IX) 
1 

1  7 

i  q 

52933 

5.95 

1— ' 

in 

19 

21 

52934 

4.50 

10.05 

2  1 

27 

52935 

4.60  - 

12.34 

27 

j  1 

529^6 

6.50 

12.27 

~"s!Tty 

"C  lay " 

31 

- 

36 

52937 

23.89 

Silty 

Clay 

32.9 

36 

46 

52938 

25-23 

0 1 1  ty 

v,  1  ay 

.JO.  j 

46 

; 

56 

52939 

29.93 

Silty 

Clay 

44.4 

56 

66 

52940 

36.14 

30.1 

66 

76 

52941 

6.80 

20.58 

Clay 

26.9 

76 

86 

52942 

20.58 

86 

96 

529^3 

35.33 

Silty 

Clay 

25.4 

56 

106 

52944 

31.29 

106 

116 

52945 

29.24 

Silty 

Clay 

26.9 

116 

126 

52946 

25.89 

126 

136 

52947 

18.45 

25.1 

136 

146 

52948 

20.24 

146 

156 

52949 

18.33 

S  M  ty 

Clay 

156 

159 

32950 

5.40 

14.33 

31-5 

13  .• 

183 

190 

52951 

15.5 


0.23 


1.24 


1.62 
2.47 
2.76 
1.60 
2.44 
1.10 

1.11 
0.98 
1.04 
1.47 
1.13 
2.52 

2.03 
1.10 
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TABLE  2 
WESTERN  ENERGY  COMPANY 


Sheet  1  of  2 
Job  No.  63-147 


Sample  locations  and  depths  of  overburden  soil  materials  which  appear  to  be  most  suitable  for  revegetation  of  coal 
strip  mined  and  regraded  a-eas. 




_ 





Sample 
Location 


Depth  in  Feet      Lab  No. 


Conductivity 
mmhos 


SAR 


Texture 


Ammon  i  urn 
Ni  trogen 
PP™ 


Zi  nc 
PPm 


Cadmi  urn 
 ppm 


Lead 
PP™ 


Nickel 
Ppm 


Ni»7000 
E44000 


N47000 
E46000 


N49000 
E44000 


N49OC0 
E46000 


N*»9oo: 

E48000 


20^  & 

29  -  32 

0  -  2 
2  -  5 

5  -  15 


6*.  53952 
53956 
53957 

53921 
53922 


i  -     3  54064 


0  - 
3„- 

6^4 


3  - 

17  - 
21  - 
31  - 
47  - 

0  - 

1  - 

4  - 
11  - 
16  - 

18  - 


14 
21 

31 
47 
57 

1 
4 
8 
16 
18 
20 


53334 
53936 
53937 
53938 
53939 

54043 
54044 
54045 
54047 
54048 
54049 


3.68  2.11          Silt  Loam  5.3          4.61     .    -0.01*  0.8  0.35 

2.02  1.90          Loam  14.8          3.83          0.02  1.2  0.83 

1.99  1-95          Loam  8.4          2.35          0.01  0.6  0.79 

0.50  0.14          Loam  5-9          9.85          0.02  0.9  0.06 

0.23  0.09          Loam  7.0          0.49  -0.01  0.7  0.09 

0.32  0.29          Sandy  Loam  5.0          0.63  -0.01  0.6  0.08 

0.38  0.24          Sandy  Loam  3-6          5.85          0.03  0.7  0.18 

3.71  5-98  Sandy  Clay  Loam  3-4          1.43          0.03  0.6  0.17 

1.38  4.06          Sandy  Loam  4.5          1.79          0.04  1.1  0.35 

2.99  6.60          Sandy  Loam  7.0          1.53          0.01  0.3  0.18 

2.29  5.82          Sandy  Loam  4.5  15-9           0.01  0.3  0.24 

2.28  5.04          Sandy  Loam  6.7          2.56          0.01  0.5  0.26 

2.67  4.42          Sandy  Loam  5.0          6.82  -0.01  0.6  0.29 

2.16  3.91          Loamy  Sand  14.8          3-89          0.01  0.6  0. 31 

0.59  0  24          Sandy  Loam  10.1.  22.4            0.05  0.8  0.37 

0.51  0.85          Clay  Loam  4.2          9-37          0.02  .    0.6  0.15 

1.01  1.60  Sllty  Cloy  Loam  5.6  14.3           0.02  1.4  0.12 

0.74  0.77  Silty  Clay  Loam  6.2          2.94          0.04  1.2  0.12 

O.73  0.63  Silty  Cla-  Loam  10.9          1-70          0.01  3-4  0.47 

0.77  0.58          Silt  Loam  16.0          0.79          0.04  0.8  0.12 

'"'Minus  sign  Indicates  concentration  is  less  than  value  shown. 
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TABLE  2 
WESTERN  ENERGY  COMPANY 


v    Sheet  2  of  2 
Job  No.  69-l*»7 


Sample 

Location 


N43000 
E50000 

N49000 
E52000 


TO 

ro 
i 


N50000 
E52000 

N51000 
E4S000 

N52000 
E^7000 


N53000 
E^8000 


Depth  in  Feet      Lab  No. 


Conductivity 

mmhos  SAR 


o,-. 

ir- 

0  - 

2  - 

5  - 

9  - 

12  " 

JLS 


•lit-* 


2 

5* 
9 
12 

06_ 


•^-53888 

'  53898 
53899 
53900 
53901 
302 


26  -    29  539 17 

o  -  ft 

20'-'30  52531 

35  -    40  52533 


Q- 
1TJ 
130 
»i»0 


140 
150 


0  -  5 

5  -  10 

10  -  15 

15  -  17 


52510 
52512 
52527 
52528 

52885 
52886 

52887 
52388 


0.35 
2.06 

0.38 
0.91 
3.10 
0.60 
0.45 

5.75 
1.70 

3.15 
2.80 


0.25 
0.45 

0.34 
3.51 
3.12 

1.39 
0.77 

5.08 
0.91 

2.10 
1.35 


6.2$  '  ^5.25 
£15  8.C9 
1.95  8.86 
1.55  6.84 


5.50] 
5.10, 
3.70 
3-50 


4.90 
4.24 
4.97 


N55000 

0  - 

8 

52906 

0.65 

6.28 

E-oOOO 

24  - 

29 

52910 

4.30 

8.55 

N5400O 

0  - 

2 

52927 

2.35 

0.14 

E^7000 

2  - 

6 

52928 

7.10 

5.95 

<* 

6  - 

8 

52929 

7.ou 

6.91 

Texture 


Ammon  i  urn 
Nitrogen 


Loam  10.9 

Silty  Clay  Loam  7-3 

Sandy  Loam  6.4 

Loam  7 . 6 

Silt  Loam  8.1 

Sandy  Loam  7.0 

Si  1 ty  Clay  Loam  6.7 

Sandy  Loam  6.2 

Clay  12.6 

Clay  Loam  16.1 

Clay  Loam  19.7 

Silty  Loam  22.9 

Silt  Loam  15.4 

Sandy  Loam  15.0 

Loamy  Sand  16.5 

Silt  Loam  13.2 

Silty  Clay  Loam  14.7 

Clay  Loam  15.4 

Silty  Clay  Loam  19-0 

Sandy  Clay  Loam  18.6 

Silty  Clay  Loam  20.8 

Silt  Loan  2':. 7 

Clay  15.8 

Silt  Loam  23.6 


7t  nr 

1  *»aH 
LcdU 

Nickel 

ppm 

ppm 

PPm 

ppm 

"  - 

O  7 
u.  / 

1.64 

0.02 

1.1 

0.25 

•  -n  01 

0  k 

1.32 

-0.01 

0.4 

0.07 

4.14 

-0.01 

0.5 

0.04 

0.59 

-0.01 

0.7 

0.05 

1.48 

-0.01 

1.1 

0.03 

2.26 

-0.01 

0.5 

0.05 

53.2 

0.04 

2.0 

-0.01 

14.4 

-0.01 

1.20 

0.16 

5.72 

0.01 

2.90 

A     Q  Q 

0.90 

10.2 

0.03 

1.3 

0.19 

2.92 

-0.01 

0.9 

0.03 

2.39 

-0.01 

0.7 

A  Qq 

0. 09 

3-27 

1 . 1 

U  .  OH 

1.86 

0.02 

0.7 

-0.01 

1.92 

0.03 

1.4 

-0.01 

0.90 

0.01 

2.3 

0.09 

1.74 

0.01 

2.1 

0.04 

2.58 

0.04 

1.3 

0.33 

1.93 

0.05 

6.0 

1 .00 

8.35 

0.03 

0.6 

0.1*4 

1.52 

0.07 

3.1 

0.67 

3.15 

0.03 

1.6 

0.0^ 

NORTHERN  TESTING  LABORATORIES,  INC, 
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CHEMICAL  ANALYSIS  OF  TOrSOIL  AND  OVERBURUEN 
AREA  A,  SJCTION  5 
Nm7000-EmmOOO 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 


REVISED:    March  23,  1976 
February  17,  1976 
Job  No,  63-1  i»7 


V  VI  WWW 

tivity 
nmhos/ 


Satura- 
tion 


-  -  - - 

f  ee 

LSD    I >  0  . 

pn 

cn 

; 

3 

53552 

8,0 

3.68 

m3.7 

10 

53353 

7.7 

m.20 

54.0 

- 

*  • 

5335m 

7.7 

3.30 

72.6 

23 

53355 

7.8 

3.01 

65.2 

2: 

23 

53356 

7.8 

2.02 

m5.8 

32 

53357 

7.7 

1.39 

kk.S 

35 

U3 

53333 

7.9 

1.58 

67.6 

«5 

ro 
i 

55355 

7.3 

r.7* 

53.3 

55 

i— i 

CO 

53360 

7-9 

2.00 

i  i 

53361 

7.9 

1.55 

kk.i 

70 

53352 

8.0 

0.7m 

27. 1 

£0 

53563 

8.0 

1.17 

28.6 

?  " 

siw 

3.0 

2.18 

25.0 

::o 

533-65 

7.7 

3.00 

26.0 

i  10 

53366 

8.0 

0.36 

27.7 

•  ■  ^ 

123 

33  557 

7-8 

1.18 

25.2 

'  20 

1 3 - 

■53365 

7.8 

2.20 

2k.  2 

Ji5 

53363 

7.8 

1 .70 

2M.3 

;  -  * 

133 

33373 

7.3 

1.50 

52.3 

1  35 

53571 

7.3 

1.20 

5m. 0 

— 

!£3 

1.3. 

53372 

6-3 

2.V0 

53. A 

133 

1.5. 

53573 

7-2 

2.2! 

Ml. 5 

*  - 

233 

I  .5. 

3337m 

7.6 

1.37 

30.3 

A.  -  2 

2  '■  3 

53575 

7-9 

3.31 

23.1 

2  _  Z 

53376 

8.0 

1.9m 

21.0 

- » 

233 

1.5. 

53377 

7.9 

1.13 

22,  k 

Calcium 
neq/ 
Liter 


Calcium 

meq/ 
100  grans* 


Magnesium 
meg/Liter 


Magnes  ium 


11.0 

111  5 

?ii  i 
.  t 

1.7m 

1  .9m 

23.8 

32.2 

2.35 

15.1 

0.38 

21.2 

1.38 

7,m6 

P.37 

11.9 

0.60 

8.12 

0.37 

11.0 

0.50 

5.82 

O.mO 

7.89 

0.5m 

6.m0 

0.3m 

9.3h 

0.50 

6.70 

0,32 

13.1 

0.63 

m.72 

0.21 

9.86 

0.m3 

2.7h 

0.07 

m.15 

0.11 

3.8m 

0.11 

6.99 

0.20 

1m. 6 

0.37 

15.8 

O.mO 

28.1 

0.73 

25.2 

0.66 

3.05 

0.09 

6.83 

0.19 

3.88 

o.io  • 

7.39 

0.19 

12.4 

0.30 

lM.8 

0.36 

8.73  ' 

0.22 

10.0 

0.25 

7.2m 

0.38 

8.57 

0.m5 

M.15 

0.22 

7.18 

0.39 

9.00 

0.m8 

15.1 

0.80 

7.83 

0.33 

I 'i.2 

0.60 

5.61 

0.17 

10.7 

0.32 

11.6 

0.27 

15.0 

0.37 

9,1m 

0.19 

9.1m 

0.19 

m.m5 

0.10 

5. 09 

0.11 

Sod  1  urn 
mcq/ 
LI  ter 


Sodium 


10.1 

7.70 

7.01 

6.26 

5.90 

6.03 

5.06 

5.m9 

5.55 

it. 82 

1.30 

3.08 

1 .70 

2.18 

J. 63 

2.05 

2.80 

3.35 

2.68 

2.70 

3.50 

3.m9 

m.mO 

7.18 

M.52 

2.45 


m«-i  n  / 

1  WW     \l  1   Cl'l  J 

SAR 

Texture** 

O.'iA 

2.11 

Silt  Loam 

0,42 

1.41 

SHt  Loam 

0.51 

'.33 

Clay 

0M  . 

1.m7 

Silty  Clay 

0.30 

1.30 

Loam 

0.27 

1.95 

Loam 

0.3m 

1.93 

Silty  Clay 

0.29 

1.96 

Loam 

0.27 

1.76 

Loam 

o.:n 

1.79 

Loan 

0.05 

1 .02 

Sandy  Loam 

0.09 

1.32 

Loamy  Sand 

0.0m 

Q.kk 

Loamy  Sand 

0.06 

O.kZ 

Sandy  Loam 

0.05 

0.73 

Loamy  Sand 

0.05 

0.86. 

Sandy  Loam 

0.07 

0.76 

Loamy  Sand 

0.08 

1.09 

Sandy  Loam 

O.lM 

0.95 

Clay 

0.15 

1.17  Clay 

0.19 

1.01 

Clay 

0.15  ■ 

1.05 

Clay  Loam 

0.13 

1.57 

Sandy  Loam 

0J7  . 

1.93 

Sandy  Loam 

0.10 

1.50 

Sandy  Loam 

0.05 

1.12 

Loamy  Sand 

Probable  Subsurface 
For-atien  


Ercwn  Tossoi 1 
Brown  Topsoi I 
Brown  Clay 
Brown  Clay 
orcwn  Sandy  Shale 
Brown  Sandy  Shale 
Gray  Shale  . 
Gray  Shale 
Gray  Sandy  Shale 
Erown  Sandy  Shale 
Srcwn  Sandstone 
Brown  Sandstone 
Brown  Sand I ton* 
Brown  Sandstone 
Brown  Sar.dstcne 
Brown  Sandstone 
Gray  Sandsto.-.e 
Grey  Sands  :ore 
Gray  Shale 
Dark  Gray  Shale 
Dark  Gray  Clay 
Dk.  Gray  Sandy  Shale 
Dark  Gray  Sandstone 
Gray  Sandstone 
Gray  Sandstone 
Gray  Sandstone 


*0vOn  Dry  Soil         *'U.  S.  Department  of  Agriculture  Soil  Tcxtura1  Triangle 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN ICAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN 
AREA  A,  SECTION  5 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

■    All  In  Parts  Per  Million       (-)  Indicates  Less  Than  Given  Value 


February  17,  1976 
Job  No.  63-1 '•7 


£.>-??'<  .  Ni  trate  Ammonia 

.zzzz'zr.    De?th.  Ft.    Lab  No.      Nitrogen  Nitrogen 


Boron      Selenium     Molybdenum      Mercury      Zinc      Iron      Manganese      Copper      Cadmium      Lead  Nickel 


ro 


0 
5 
10 
15 
20 
25 
32 
35 
45 
•  55 
60 

70 
s  -> 

CC 
ICO 
i  IIS 
120 
13^ 
■  i;: 
!   '  51 
.5:  17-: 
.  IcO 
.  ISO 

.  2:0 
.  tit 


-  5 

-  10 

-  15 

-  20 

-  29 

-  32 

-  35 

-  45 

-  55  '• 

-  60 

-  70 

-  £0  . 

-  20 

-  100 

-  no 

-  120 

-  130 

-  140 

-  150 

-  155 

-  IcO 

.     |  ft* 
1  ^  * 

-  2C0 

-  2:0 

-  220 
230  -  235 


53952 
53953 
53554 
53355 
53556 
53557 
53558 
53553 
53360 
53S&1 
53262 
53563 
53564 
53565 
53566 
53567 
5  3  568 
53363 
53370 
53371 
53572 
53273 
53574 
33375 
53276 
53577 


-0.01 
-C.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

0.17 
0.83 

-C.01 
0.22 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.0! 
-0.01 


5.3 
13. A 

19.9 
20.7 

14.8 
8.4 
21.8 

17.6 

10.4 
7.3 
4.8 
7.0 
5.0 
6.7 
3.6 
3-6 
5.3 
0.2 
10.9 
10.6 
16.2 
11.8 
k.l 
6.7 
5.9 
4.5 


0.37 
0.41 
0.45 
0.26 
0.04 
0.33 
0.45 
0.4: 
0.37 
0.33 
1.15 
0.30 
0.22 
0.37 
0.30 
0.41 
0.4-1 
0.19 
0.60 
1.64 
2.94 
2.57 
1.34 
1.03 
1 .04 
0.56 


-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 


02 
02 


-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 


0.26 
.0.30 
0.20 
0.28 
0.45 
0.39 
0.37 
0.54 
0.50 
0.39 
0.20 
-0.20 
-0.20 
0.34 
0.30 
0.32 
0.40 
0.48 
0.30 
0.34 
0.36 
0.28 
0.46 


-0.20 
-0.20 


0.053 
0.063 
0.118 
0.130 
0.074 
0.004 
0.112 
0.049 
0.101 
0.071 
0.045 
0.055 
0.036 
0.055 
0.039 
0.063 
0.0S9 
0.059 
0.175 
0.192 
0.318 
0.383 
0.293 
0.148 
0.089 
0.105 


4.61 
1.72 
1.65 
4.01 
3.03 
2.35 
5.08 
10.2 
4.77 
1.35 
0.89 
0.90 

3-19" 
3.00 
3.21 
3.68 
6.75 
4.16 
46.9 
33.2 
21.0 
127.0 
47.1 
441.0 
459.0 
300.0 


12.5 
20.5 
36.0 
57.9 
23.6 
16.9 
72.9 
60.1 
49.9 
12.6 

6.7 
7.2 
10.5 
12.2 
9.1 
18.8 
30.2 
51.3 
47.7 
81.5 
55.6 
73.0 
55.8 
4.9 
6.4 
25.1 


3.80 
4.28 
7.90 
11.9 
5.56 
3.23 
10.6 
3.83 
5.03 
2.38 
1.90 
1.41 
1.39 
1.25 
1.65 
2.14 
2.22 
2.54 
0.99 
2.20 
3.09 
4.48 
3.31 
1.52 
1.78 
3.75 


0.58 
1.04 
2.54 
3.38 
0.95 

0.  64 
3.51 
1.85 

1. -33 
0.62 
0.21 
0.20 
0.21 
0.36 
0.35 
0.75 
0.68 
0.44 
6.65 
3.40 
4.42 
2.65 
0.93 
0.19 
0.16 
0.41 


-0.01 
0.02 
0.05 
0.04 
0.02 
0.01 
0.03 
0.02 
0.C2 
-0.01 
-C.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
0.04 
0.06 
0.06 
0.09 
0.03 
0.19 
0.17 
0.15 


0.8 
1.6 


2.5 
0.7 
0.2 
0.2 

0.5 
0.4 
0.5 
0.6 
0.3 
1.2 
3.7 
6.2 
7.8 
3-5 
2.1 
C.l 
0.1 
1.0 


0.35 
0.45 
0.77 
1.4= 
0.83 
0.75 
2.76 
2.-3 
2.01 
0.53 
0.30 
0.27 
0.25 
0.40 
0.29 
C.-3 
1.21 
1  .CI 
I.oO 
1.61 
2.31 
1.62 
1.20 
0.74 
0.73 
0.69 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  6EOTECHNICAI  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

CHEMICAL  ANALYSIS  Or  TOPSOIL  AND  OVERBURDEN 
AREA  A,  SECTION  5 
.    .  N47000-E46000 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 


February  17,  1376 
Job  No.  63- 1*7 


Conduct- 
t  i  v  i  ty 


£*9th.  Fe-t 

Lab  No. 

pH 

mnhos/ 
en 

0  - 

2 

53921 

7.7 

0.50 

2  - 

5 

m\ 

I*? 

0.23 

5  - 

15 

0.32 

15  - 

23 

53324 

7.7 

23  - 

32 

53325 

5.0 

■  n\ 

53  - 

60  I.B. 

53526 

6.9 

£D  - 

70  1.3. 

53327 

7.2 

2.46 

70  - 

£0  I.B. 

53523 

7.1 

1.75 

53  - 

rC  I.E. 

33329 

7.3 

2.50 

50  - 

loo  1.3. 

53530 

7.3 

1.72 

ICO  - 

110  I.B. 

53331 

7.3 

1.30 

1 55  - 

113  LB. 

53332 

8.3 

1.30 

••Oven  Dry  Soi  1 

Satura- 
tion 

*  


Calcium 
meq/ 
Liter 


Ca let  urn 

meq/ 
100  grams* 


Magnesium 
mcc/Li  ter 


Magnesium     Sodium  Sodium 
meq/  meq/         meq/ . 

100  grans*    liter      100  grams'''  SAR 


Texture** 


Probable  Subsurfa 
Formation 


33.5 
31.5 
27.9 
60.1 
56.1 
46.1 
33.6 
27.9 
28.3 
27.7 
23.2 
29.0 


5.00 
1.94 
1.11 
1.20 
5.15 
16.8 
12.7 
8.01 
9.90 
6.48 
7.35 
7.69 


0.17 
0.06 
0.03 
0.07 
0.29 
0.77 


.43 
.22 
,28 
,18 
,21 


0.22 


1.75 
1.30 
2.78 
3.70 
6.48 
18.2 
14.1 
8.22 
12.8 
8.03 
6.23 
5.99 


0.06  0.26  0.01  0.14  Loam 

0.04  0.12  -0.01  .      0.09  Loan 

0.08  0.40  0.01  0.29  Sandy  Loam 

0.22  2.82  0.17  1.80  Silty  Clay  Loam 

0.36  5.96  0.33  2.47  Clay  Loan 

0.04  6.80  0.31  1.63  C-lay  Loan 

0.47  5.72  0.19  1.56  Sandy  Loam 

0.23  4.32  0.12  1.52  Sand 

0.36  5.94  0.17  1.76  Loamy  Sand 

0.22  4.30  0.12  1.59  Sand 

0.18  2.85  0.08  1.09  Loany  Sand 

0.17  3.17  0.09  1.21  Sand 


Brown  Toasoi 1 
Brown  Tepsoi 1 
Brown  Sandstone 
Brown  Shale 
Gray  Sandy  Shale 
Gray  Shale 
Gray  Sandstone 
Gray  Sandstone 
Gray  Sandstone 
Gray  Sandstone 
Gray  Sardst=-.e 
Gray  Sand's :one 
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NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECNN I CAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN  February  17,  1976 

AREA  A,  SECTION  5  -Job  No.  69-14? 

WESTERN  ENERGY  COMPANY  -  COLSTIUP,  MONTANA 

*  • 

All  In  Parts  Per  Million     .  (-)  Indicates  Less  Than  Given  Value 


S:-?ie  Nitrate  Ammonia 


C»5 

:h,  Ft. 

Lab  f?e. 

N  i  trocen 

.N  i  trogen 

Boron 

Selenium 

Molybdenum 

Mercury 

Zinc 

Iron 

Manganese 

Copper 

Cadnium 

Lead 

K!e'<el 

0 

-  2 

53921 

2.94 

5.9 

1 .12 

0.02 

0.35 

0.040 

9.85 

7.6 

6.59 

1.55 

0.02 

0.9 

0.06 

-  ^  -  -  - 

2 

-  5 

53522 

-0.01 

7.0 

0.37 

-0.02 

0.31 

0.034 

0.49 

3.8 

2.44 

0.66 

-0.01 

0.7 

0  C5 

5 

-  15 

53323 

-0.01 

5.0 

0.37 

-0.02 

0.27 

0.040 

0.63 

13.8 

4.03 

0.46 

-0.01 

0.6 

0.03 

15 

-  23 

53924 

-0.01 

6.2 

0.71 

-0.02 

0.20 

•  0.095 

111.0 

26.1 

13.7 

1.68 

0.07' 

1.1 

0.37 

23 

-  32 

53525 

-0.01 

12.9 

2.16 

-0.02 

2.55 

0.370 

5.63 

174.0 

0.99 

0.99 

0.02  • 

0.1 

2.30 

I.S. 

33 

-  60 

53526 

-0.01 

5.3 

1.38 

-0.02 

0.2*1 

0.155 

16.7 

25.8 

5.02 

2.55 

0.01 

3.S 

1.42 

rv> 

1.3. 

£0 

-  70 

53927 

-0.01 

5.6 

k.2; 

-0.02 

0.22 

0.034 

459.0 

•1.6 

1.95 

0.12 

0.19 

0.3 

0.65 

i 

ro 

1.3. 

7C 

-  30 

53523 

-0.01 

5.0 

2.42 

-0.02 

0.21 

0.039 

25.1 

15.3 

4.65 

•  0.73 

0.03 

1.2 

0.73 

i— > 

I.E. 

cC 

-  90 

53523 

-0.01 

3.9 

1.97 

-0.02 

-0.20 

0.036 

300.0 

14.4 

5.74 

0.49 

0.14 

1.1 

0.-= 

US. 

53 

-  100 

53530 

-0.01 

4.2 

1.38 

-0.02 

-0.20 

0.049 

153.0 

17.9 

4.48 

0.50 

0.03 

1.2 

0.6S 

I.E. 

1  CO 

-  110 

53531 

-0.01 

Mf.O 

0.97 

-0.02 

0.20 

0.045 

102.0 

13.8 

3.75 

0.39 

0.03 

1.3 

0.65 

US. 

nc 

-  113 

53932 

-0.01 

5.0 

1.38 

-0.02 

0.21 

0.049 

• 

75.0 

» 

14.9 

4.90 

0.35 

0.01 

1.0 

\ 

0.63 

* 

« 

• 

• 

NORTHERN  TESTING  LA20RAT0RIES,  INC. 
CONSULTING  GEOTECHNICAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise-,  Idaho  -  Gillette,  Wyoming 

CHEMICAL  ANALYSIS  OF  TOPSOIL  AND  OVERBURDEN 

AREA  A,  SECTION  5 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

NI43OOO  -  E^AOOO  


February  24,  1976 
Job  No.  63-U7 


Conduc- 

tivity 

mhos/ 


Zto'.h,  Feet 

Lab  No. 

cm 

0-3 

ft  n 

3-7 

ft  7 

7  71 

7-17 

P.  1 
0  •  1 

'   7  16 

1 1   -  ZU 

JO/ 

•  7  9 

5  1(2 

29  -  30 

54Q&8 

7. 4 

1.17 

30  -  V* 

5A069 

7.* 

2.31 

3;  -  44 
-  54 

!w! 

7.7 
7.7 

■  1.71 
1.56 

5;  -  64 

5^072 

7.8 

2.05 

oo  6*  -  74 

54073 

3.0 

1.38 

™  ll  '  £; 

54074 

S.O 

1.99 

ro  34  -  55 

54075 

5.0- 

1.63 

^  35  -  1  CO 

54076 

7.3 

1.58 

ICO  -  102 

54077 

7.7 

2.07 

i:=  -  113 

£AC73 

7.9 

0.99 

111  -  122 

S4C79 

8.0 

1.01 

lis  -  133 

54:30 

7.3 

1.25 

1  ~  z  ■  » £  Z 

I.E. 

5;  031 

7.1 

1.52 

is:  -  17: 

I.S. 

7.6 

1.55 

!7:  -  IsO 

1.8. 

5^33 

7.7 

1.30 

1*3  -  13C 

1.2. 

5^.034 

7.9 

1.98 

153  -  200 

I.I. 

54035 

7.7 

1.95 

2C:  -  210 

i.e. 

54036 

7.7 

2.2; 

2:0  -  220 

i.e. 

54367 

7.7 

1.97 

Satura-    Calcium,  Calcium 
tion  meq/  "icq/ 

I  Liter    100  grams* 


28.2 
31.6 
38.0 
6G.2 
68.7 
46.5 
52.  4 
59.0 
£1.6 

29*.  0 

38. A 

36.7 

61.1 

55.7 

41.8 

49.2 

44.7 

49.5 

27.2 

28.7 

25.0 

29.4 


Magnesium 
Magnesium  meq/ 
meg/Liter    100  grams* 


Sodium     Cod  I  urn 
ir.eq/  meq/ 
Liter    100  grams*  SAR 


Texture** 


Probable  Subsvrface 
For-ation  


1.85 
4.20 
22.4 
19.1 
4.17 
10.3 
5.44  . 

4.31 

5.21 

3.61 

5.36 

4.28 

4.20 

7.45 

2.78 

2.66 

3.89 

6.58 

6.32 

7.36 

5.31 

8.46 

10.1 

9.78 


0.05 

2.99 

6.13 

23.9 

0.85 

62.0 

1.26 

41.5 

0.29 

5.85 

0.48 

13.1 

0.29 

8.10 

0.25 

5.62 

0.22 

7.48 

0.11 

4.95 

0.15 

8.80 

0.12 

7.22 

0.16 

6.95 

0.27 

9.56 

0.17 

3.25 

0.15 

2.86 

0.16 

4.67 

0.32 

6.81 

0.28 

7.08 

O.36 

8.84 

0.25 

7.98 

0.24 

8.49 

0.25 

9.11 

0.29 

0.78 

0.08 
0. 

2.75 
0.40 
0.61 
0.42 
0.33 
0.31 
0.15 
0.25 
0.21 
0.27 

0.20 
0.16 
0.20 
•  0.34 
0.32 
0.44 
0.22 
0.24 
0.23 
0.29 


0.37  0.01  0.24  Sandy  Loam 

22.4  0.71  5.98  Sandy  Clay  Loam 

38.4  1.4C  5.91  Loan 

25.1  1.66  4.56  Clay 

4.65  0.32  '  2.08  Clay 

7.55  0.35  2.21  Silt  Loam 

f.k$  0.39  2.86  Si Ity  Clay  Loam 

8.15  0.48  3-66  Clay 

12.1  0.50  4.80  Silty  Clay  Loam 

8.40  0.25  4.06  Sandy  Loam 

10.7  0.30  4.02  Sandy  Loam 

8.42  0.24  3.51  Sandy  Loam 

7.85  0.30  3.32  Clay  Loam 

8.88  0.33  3.05  Clay  Loam 

•5.00  0.35  3.34  Silty  Clay 

6.05  0.34  3.64  Clay  Loam 

6.65  0.28  3.21  Clay  Loam 

5.50  0.27  2.13  Silty  Clay 

5.20  0.23  2.01  Silty  Clay  Loam 

6.35  0.31  2.23  Silty  Clay  Loan 

7.25  0.20  2.47  Loany  Sand 

7.55  0.22  2.59  Sandy  Loam 

9.40  0.24  3.03  San^y  Loam 

It. 90  '      0.14  1 .57  Loamy  Sand 


Brown  Topsol 1 
Bro.-.'n  Topsoi  1 
Brown  Sard/  Topsoi 1 
Brown  Clay 
Gray  Shale 
Gray  Shale 
Gray  Shale 
Gray  Shale 
Gray  Shale 
Bro.m  Sandstone 
Brc.-.-n  Sar.cstone 
Gray  Sanastc-.e 
Gray  Sandy  Shale 
Gray  Shale 
Gray  Sl-.ale 
Gray  Shale 
Gray  Sandy  Shale 
Gray  Shale  •_ 
Gray  Shale 
Gray  Shale 
Gray  Ssr.dstone 
Gray  Sardstone 
Gray  Sardstc^e 
Gray  Sandstcne 


••Oven  Dry  Soil  .        •  , 

**U.  S.  Depigment  of  Agriculture  Soil  Textural  Triangle 


•   NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULT  I NG  GEOTECHN ! CAL  .ENG I NEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN 
ARE/.  A,  SECTION  5 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

All  in  Parts  Per  Million      (-)  indicates  Loss  Than  Given  Value 


February  24,  1976 
Job  No.  69-147 


JeptS,  Ft. 


Lab  No. 


Mi  trate 
Ni  troaen 


Arar.on  I  a 
HI trogen 


Boron 


Selenium     Molybdenum     Mercury      Zinc      Iron     Manganese      Copper      Cadmium      Lead  Kic'tel 


:-::o  - 


ro 
i 

ro 
co 


0-3 
3  -  7 
7  -  17 
17-20 
20  -  30 
30  -  34 

3;  -  44 
kk  -  54  ■ 

54  -  64 
64  -  7k 
7'-  -  £4 
64  -  55 

55  -  100 
1  CD  -  109 
105  -  118 

.  :   -  l',3  -  123 

^■25  -  133 

Ml  -  160 

1.3.  160  -  170 

1.3.  170  -  i£0 

1.3.  1*3  -  ISO 

1.3.  1=0  -  200 

1.3.  200  -  210 

1.5.  210  -  220 


54064 


54066 

54067 

54063 

54069 

54070 

54071 

54072 

54073 

54074 

54075 

5^076 

54C77 

5^073 

5*079 

5-0c0 

54031 

54:32 

54033 

5^034 

54025 

54036 

54037 


0.19 
-0.01 
-0.01 

0.08 
0.12 
0.12 
0.16 
0.12 
0.08 
0.16 
0.04 
'  0.04 

0.19 
0.04 
0.12 
0.04 
0.12 
0.23 
0.12 
0.12 
0.04 
0.23 
0.04 
-0.01 


3.6 

3.4 

4.2 

6.2 

9.8 

9.2 

7.8 

8.1 

5.3 

4.5 

5.6 

2.5 

5.6 

7.3 

11.8 

10.5 

7.3 

8.1 

5.3 

5.9 

2.2 

3.6 

3.1 

2.5 


0.78 
0.82 
0.62 
1.01 
1.11 
0.88 
0.65 
0.43 
0.46 


72 
33 
10 
59 
56 
0.6? 
0.69 
1.21 
2.54 
0.73 
0.92 
0.65 
0.92 
0.52 
0.52 


-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 


-0.20 

-0.20 

-0.20 

-0.20 
0.24 
0.36 
0.32 
1.23 
0.58 
0.32 
0.27 
0.21 
.0.43 
0.45 

:S: 

-0.20 
0.32 
c.6i 

0.42 
0.31 
0.24 
0.20  • 
-0.20 


0.014 
0.017 
0.019 
O.C68 
0.059 
0.0S2 
0.040 
0.063 
0.051 
0.017 
0.034 
0.019 
.047 
.046 
.120 
.136 
0.045 

o.oso 

0.06) 
57 
32 
0.030 
0.019 
0.017 


5.85 

I.  43 
2.12 
10.4 
7.65 
17.7 
29.S 
10.2 

II .  0 

I.  79 
49.7 
26.3 
5.49 
5.05 
5.65 

II.  2 
6.03 
8.42 
17.3 

240.0 
678.0 
576.0 
642.0 
492.0 


5.5 
7.9 
7.9 
16.5 
20.4 
120.0 
77.9 
85.2 
62.8 
18.2 
18.3 
21.3 
60.4 
51.3 
33.8 
25.5 
17.3 
31.3 
62.0 
51.2 
8.4 
16.2 
10.8 
22.2 


2.97 

0.52 

0.03 

0.7 

r  1  P 
v.  1 C 

1 .99 

0.73 

O.Cj 

Q.O 

U.I/ 

1  87 

0.70 

0.04 

0.9 

0.21 

3.74 

1.01 

0.06 

1.3 

0.25 

4.55  N 

5.93 

0.07 

6.5 

0.E4 

5.41  ■ 

1.82 

0.05 

3.0 

1.2s 

10.4 

3.03 

0.07 

4.4 

1.55 

10.9 

3.35 

0.04 

3.7 

1.35 

5.62 

1.89  . 
0.53 

0.05 

3.5 

1.36 

1.97 

0.04 

1.1 

0.35 

2.49 

0.78 

0.06 

1.2 

0.20 

1.38 

0.32 

0.05 

1.5 

Q.-S 

5.69 

2.29 

0.05 

4.6 

1.75 

6.39  . 

1.56 

0.05 

3.4 

1.25 

2.02 

4.43 

0.07 

5.6 

1.C3 

1.15 

.4.39 

0.07 

4.7 

0.;5 

l.?0 

1.21 

0.11 

5.2 

1-2= 

5.27 

'  2.39 

0.09 

7.2 

1.36 

8.67 

2.43 

•  0.03 

4.3 

0.56 

7.41 

2.37 

0.20 

5.6 

0.55 

4.02 

0.22 

0.35 

0.3 

C63 

6.90 

0.58 

0.36 

2.1 

o.ro 

5.25 

0.28 

0.35 

■0.5 

0.6S 

3.85 

0.41 

0.28 

1.8 

0.53 

 IB*  ■ 

0  - 

3 

3  - 

14 

'.  k  - 

17 

57  - 

21 

2!  - 

31 

51  - 

47 

47  - 

57 

37  - 

64 

&7 

77 

00 

ro 

77  - 

87 

ro.  -  ' 

^i. .3  - 

S7 

116 

:*3  - 

130 

'•33  - 

140 

NORTHER!.  TEST  I  tiG  LABORATORIES,  INC. 
COtlSULTliJG  GEOTECHNICAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

CHEM1.CAL  ANALYSIS  OF  TOPSOIL  AMD  OVERBURDEN 
AREA  A,  SECTION  5  . 
N49000-E46000 


February  17,  1976 
Job  Ho.  69-147 


Lab  No.  pH 


ancuct- 
ivity       Satura-  Calcium 
nmhes/       tlon  meq/ 
err  %  Liter 


Ca 1 c  i  urn 

meq/  Magnesium 
100  grams-  meg/Liter 


Magnes  iu.T. 

rrwq/ 
100  crams* 


!-:  -  130  I. 

150  -  160  I, 

1*3  -  170  i, 

i;o  -  176  I 


53933 

53S34 

53935 

53936 

53937 

53533 

53539 

53=40 

53541 

53542 

53543 

53544 

53545 

55546 

53547 

53943 

53549 

53550 

53351 


0.1 

9.19 

29.1 

8.0 

2.99 

31.4 

8.1 

1.84 

32.6 

8.0 

2.29 

35.0 

6.1 

2.23 

33.3 

8.0- 
8.1 

2.67 

29.9 

2.16 

30.1 

8.2 

'  0.99 

25.3 

7.8 

1.08 

48.9 

7.8 

1.33 

46.0 

7.7 

1.93 

49.9 

8.0 

0.35 

71.3 

7.2 

1.79 

32.6 

7.7 

2. OS 

31.7 

7.6 

2.35 

32.3 

7.8 

2.47 

28.3 

7.3 

2.91 

22.9 

8.0 

3.14 

23.5 

7.3 

2.20 

26.5 

21.8  0.63 

5.74  0.18 

2.09  0.07 

3.20  0.11 

3.04  0.10 

4.46  0.13 

4.15  0.12 

2.55  0.07 

2.59  0.13 

4.32  0.20 

6.70  0.34 

2.12  0.15 

7.59  0.25 

8.78  0.28 

13.7  0.44 
12.6  0.35 
22.0  0.51 
23.2  0.56 
16.4  0.44 

Dry  Soil 
Department  of  Agriculture 


47.2  . 

1.37 

11.9  • 

0.37 

6.10 

0.20 

8.87 

0.31 

10.7 

0.36 

13.9 

0.42 

11.1 

0.33 

4.27 

0.11 

4.92 

0.24 

5.99 

0.28 

9.S2 

0.49 

2.51 

0.18 

7.71 

0.25  . 

8.13 

0.26 

10.1 

0.32 

11.1 

lis 

'0.8 

13.2 

0.32 

6.98 

0.19 

Sod  turn 
meq/ 
Liter 


6'J.O 
19.6 
12.0 
14.3 
13. 2 
13.4 
10.8 
4.04 
3.82 
4.48 
5.90 
4.30 
4.55 
f.82 
6.20 
•7.26 
6.30 


Sodium 

meq/ 
100  grams'" 


SAR  Texture-* 


2.01 
0.62 
0.39 
0.50 
0.44 
0.40 
0.33 
0.10 

0.19 

0.21 

0.30 

0.31 

0.15 

0.22 

0.20 

0.20 

0.15 

0.16 

0.13 


11.75 
6.60 
5.93 
5.82 
5.04 
4.42 
3.91 
2.19 
1.97 
1.97 
2.05 
2.83 
1.65 
2.35 
1.80 
2.11 
.  1.56 
.1.55 
1.38 

. 


Loam 

Sandy  Loam 
Loamy  Sand 
Sandy  Loam 
Sandy  Loam 
Sandy  Loam 
Loamy  Sand 
Loamy  Sand 
Clay 

Si  Ity  Clay 
Clay  Loam 
Clay 

Sandy  Loam 
Sandy  Loam 
Sandy  Loam 
Sandy  Loam 
Loamy  Sand 
Sandy  Loam 
Loamy  Sand 


Probable  Subsurface 
Fcrration  


3rov;n 

Brown 

B  rown 

Brov.-n 

Brov:n 

3rcwn 

Brown 

Brown 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 

Gray 


Topsoi 1 
Topscil 
Sandstone 
Sancstcne 
Sandstone 
Sandstone 
Sandstone 
Sancstor-e 
Shale 
Shale 
Shale 
Shale 
Sandstone 
Sar.dstc.-e 
Sandstone 
Sandstone 
San; stone 
Sandstone 
Sancstone 


Soil  Textural  Triangle 


NORTHERN  TESTING  LABORATORIES,  INC, 
CONSULTING  GEOTECHNICAL  ENGINEERS 
Great  Falls,  Billing*,  Montana  -  Boise,   Idaho  -  Gillette,  Wyoming 

ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN 
AREA  A,  SECTION  5 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

All  in  Parts  Per  Million         (-)  Indicates  Less  Than  Given  Value 
 '   ■ 


REVISED:    March  23,  1J76 
February  17,  1376 
Job  No.  63-147 


::»t1or.  gWifc,  Ft.    Lab  No. 


Nitrate  Armenia 

Nitrogen      Nitrogen      Boron      Selenium     Molybdenum     Mercury      Zinc      Iron  Manganese 


Copper     Cadmium     Lead  Nickel 


CO 
ro 
i 

ro 


1.8. 
i  .3. 
l.'i. 
I.E. 


;.s. 


0  -  3 

3  -  I* 

\k  -  17 

17  -  21 

21  -  31 

3!  -  47 

*7  -  57 

57  -  6*  • 

6:  -  67 

67  -  77 

77  -  £7 

37  -  37" 

ICS  -  116 

120  -  130 

i:o  -  i4o 

ii-5  -  153 

',50  -  160 

163  -  170 

170  -  176 


53333 
53534 
53335 
53336 
53337 
53538 
53333 
53540 
53541 
53542 
53343 
53344 
5;Sm5 
535-6 
535^7 
532^3 
535-5 
53550 
53351 


-0.C1 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
1.17 
-0.01 
-0.01 
-0.01 
-0.C1 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 


5.9 

•.7.0 
5.3 

5.0 
H. 8 

5.6 
12.0 

8.1 
'6.2 
11.2 

*.S 

-0.01 
5.6 
5.4 
5.0 
3.6 
2.5 


0.26 
0.71 
0.41 
0.52 
0.33 
0.37 
0.2?. 
0.45 
0.22 


.60 
,82 
.19 
53 


1 .26 
0.67 
J. 45 
0.37 
0.71 
0.74 


-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
0.02 
-0.02 
-0.02 
0.02 
-0.02 
0.02 
0.02 
0.03 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 


0.70 
0.34 
0.23 
0.20 

-0.20 
0.20 
0.20 

-0.20 
0.57 
0.72 
0.63 
0.42 
0.32 
0.28 
0.36 
0.42 
0.25 
0.23 
0.22 


0.024 
0.013 
0.011 
0.020 
0.024 
0.013 
0.015 
0.013 
0.082 
0.070 
0.107 
0.146 

.  0.031 
0.059 
0.038 

'  0.0^3 
0.036 
0.038 
0.003 


6.83 

I.  53 
0.35 
15.9 
2.56 
6.82 
3.89 
6.80 

II.  8 
14.4 
22.5 
7.30 
93.0 

522.0 
6-12.0 
535.0 
83.0 
342.0 
185.0 


7.9 
10.2 
6.2 
6.6 
5.5 
12.2 
8.1 
16.2 
110.0 
93.5 
70.5 
39.9 
17.6 
3.7 
2.0 
1.9 
17.9 
8.1 
18.1 


4.67 
8.08 
2.59 
4.85 
1.74 
4.08 
'3.45 
3.57 
12.2 
10.3 
3.33 
2.64 
4.32 
3.30 
2.23 
2.60 
5.C3 
3.74 
5.48 


0.74 
0.36 
0.36 
0.30 
0.25 
0.37 
0.43 
0.77 
2.58 
3.68 
6.82 
5.83 
0.31 
0.16 
0.16 
0.18 
0.43 
0.25 
0.32 


0.01 

0.6 

0.23 

0.01 

0.3 

0.16 

0.35 

0.7 

0.21 

0.01 

0.3 

0.24 

0.01 

0.5 

0.26 

-0.01 

0.6 

0.29 

0.01 

.  0.6 

'  0.31 

0.03 

0.7 

0.45 

0.03 

4.6 

1.52 

O.Olt 

S.6 

2.51 

0.05 

3.9 

2.47 

0.02 

7.4 

1.51 

0.06 

1.7 
-0.1 

1.C0 
0.55 

0.20 

0.20 

-0.1 

0.5b 

0.19 

-0.1 

0.c6 

0.06 

1.3 

O.CS 

0.22 

0.1 

0.54 

0.11 

1.2 

C73 

NORTHERN  TESTING  LABORATORIES,  (NC. 
CONSULTING  GEOTECHN I CAL  EflG  I NEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Giltette,  Wyoming 

CHEMICAL  ANALYSIS  OF  10PS0IL  AND  OVERBURDEN 

AREA  A,  SECTION  5 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

 ;jJi°oco  -  e4Sooo  


Job  No,  69-1*17 
February  24,  1976 


C^th.  Feet         Lab  No.  pH 


Conduc- 
tivi  ty 
mhcs/ 
 SI— 


Sarura-  Calcium 
tlon  req/ 
%  Liter 


Calcium  •  Magnesium  Sodium 

neq/        Magnesium       n*=q/  mcq/ 
100  grams*  meg/Liter    100  grams*  Liter 


Sodium 
meq/ 
100  grams*  SAR 


Texture** 


Probable  Subsurface 
For-ation 


0 

1 

54043 

7.7 

0.59 

i 

4 

54044 

8.2 

0.51 

4 

3 

54045 

8.1 

1.01 

8 

m 

11 

54046 

7.9 

0.90 

•:1 

— 

16 

54047 

8.0 

0.74 

•6 

16 

5^048 

8.0 

0.73 

:5 

23 

5^049 

8.2 

0.77 

ro 

22 

27 

54050 

7.7 

1.01 

i 

ro 

27 

?s 

5^051 

7.8 

1.21 

Ol 

J: 

:  f\ 
—  V 

54C52 

7.3 

1.01 

46 

5-053 

8.1 

1.03 

• 

-  3 

53 

54054 

8.0  : 

0.69 

53 

3= 

5-055 

7.3 

1.06 

55 

/■ 

S3 

5^056 

7.8 

1.72  . 

*  # 

Z  3 

5-057 

7.5 

1.70 

•  -J. 

'.  Z  5  I .  B . 

54053 

7-1 

1.75 

!*5 

— 

125  1.8. 

54053 

7-2 

1.52 

\li 

135  1.6. 

5-:so 

7.4 

1.58 

!-S  1.3. 

5-061 

7.4 

1.33 

i35  1.3. 

54052 

7-7 

1.30 

165  1.3. 

5h0S3 

7-6 

1.54 

*0ven  Dry  Soil 

**V.  S. 

29.8 
32.4 
39. ^ 
44.7 
38.7 
37.1 
34.1 
51.8 
35.2 
43.3 
30.9 
33. 7 
32.9 
30.9 
47.7 
43.1 
26.8 
30.6 
27.0 
28.5 
28.6 


4.19 
1.00 

1.79 

2.30 

2.11 

1.80 

2.49 

4.07 

5.58 

4.22 

3.37 

2.82 

4.17 

6.19 

7.03 

6.41 

7.29 

8.02  . 

7.19 

6.54 

7.48 


0.12 
0.03 
0.07 
0.10 
0.08 
0.07 
0.08 
0.21 
0.20 
0.20 
0.10 
0.11 
0.14 
0.19 
0.34 
0.28 
0.20 
0.25 
0.19 
0.19 
0.21 


2.82 

0.08 

0.45 

0.01 

"  0.24 

3.95 

0.13 

1.33 

0.04 

0.85 

7.15 

0.28 

3.38 

0.13 

1.60 

6.30 

0.28 

2.40 

0.11 

1.16 

5.95 

0.'23 

1.55 

0.06 

0.77 

5.41 

0.20 

1.20 

0.04 

0.63 

5.51 

0.19 

1.15 

0.04 

0.58 

7.00 

0.36 

1.10' 

0.06 

0.47 

8.04 

0.23 

1.37 

0.05 

0.53 

6.50 

0.31 

1.04 

0.05 

0.45 

7.99 

0.25 

1.20 

0.04 

0.50 

4.27 

0.17 

0.05 

HI 

7.00 

0.23 

0.06 

8.10 

0.25 

5.20 

.  0.16 

1.95 

9.05 

0.43 

•4.90 

0.23 

1.73 

8.34 

0.36 

7-05 

0.34 

•  2.89- 

7.10 

0.19 

4.30 

0.12 

1.60 

6.32 

0.19 

4.65 

0.14 

'  1.74 

5.29 

0.14 

3.30 

0.10 

1.52 

4.3-6 

0.12 

3.55 

0.10 

1.52 

4.51 

0.13 

4.75 

0.14 

•  1.94 

Sandy  Loam 
Clay  Loam 
Si  lty  Clay  Loan 
Si  lty  Clay 
Si lty  Clay  Loam 
S i  1  ty  Clay  Loam 
Silt  Loam 
Silty  Clay 
Silt  Loam 
Si  lty  Clay 
Silt  Loam 
Silt  Loam 
Loam 

Sandy  Clay  Loam 
Clay  Loam 
Clay  Loam 
Loamy  Sand 
Sand 

Loamy  Sand 

Sand 

Sand 


Brown  Topsol 1 
Brown  Tcssoi 1 
Brown  Topsoi 1 
Brown  Clay 
Erov.-n  Clay 
Gray  Shale 
Srcwn  Sandy  Shale 
Brown  Shale 
Brown  Shale 
Gray  Shale 
Gray  Sandy  Shale 
Brown  Shale 
Gray  Sandy  Shale 
Gray  Sandstone 
Gray  Shale 
Gray  Shale 
Gray  Sandstone 
Gray  Sa.-.dstone 
Gray  Sandstone 
Gray  Sandstone 
Gray  Sandstone 
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ANALYSIS  0?  TRACE  ELEMENTS  IN  OVERBURDEN 
AREA  A,  SECTION  5 
WESTERN  ENERGY  COMPANY  -  C0LSTR1P,  MONTANA 


All  In  Parts  Per  Million      (-)  Indicates  Loss  Than  Given  Value 


February  24,  1976 
Job  No.  63-1 47 


0 

1 

54043  ' 

1.99 

1 

it 

54044 

0.03 

k 

3 

54045 

-0.01 

8 

11 

54C46 

0.62 

1 1 

16 

54047 

0.39 

16 

13 

54343 

0.04 

IS 

20 

5*0*3 

-0.01 

20 

27 

54050 

0.03 

oo 

27 

* 

38 

54051 

0.04 

ro 
i 

33 

;o 

54052 

0.23 

ro 

W 

1,6 

51-053 

-0.01 

--j 

46 

53  ' 

54354 

•  -0.01 

53 

5= 

54055 

0.04 

J6 

66 

54056 

-0.01 

6s 

71 

54057 

-0.01 

I.E. 

io; 

ICS 

54053 

0.43 

1.3. 

ns 

126 

5^053 

-0.01 

I.S. 

126 

136 

51*060 

0.17 

1.3. 

136 

US 

5«6! 

0.19 

1.2. 

146 

156 

54062 

-0.01 

1.5. 

156 

165 

54063 

-0.01 

.1 

.2 
5.6 
5.0 
6.2 
10.9 
16.0 
9.0 
8.7 
8.4 
5.3 
4.5 
3.4 
6.4 
7.8 
4.8 
3.6 
2.9 
3.1 
2.0 
2.C 


0.56 

1.08 

0.78 

0.52 

0.56 

0.26 

0.56 

0.39 

0.20 

0.56 

0.36 

0.16 

0.10 

0.29 

0.98 

*.29 

1.70 

1.11 

1.18 

0.43 

0.59 


-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.C2  . 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 

-0.02 


-0.20 
-0.20 
-0.20 
-0.20 
-0.20 
-0.20 
-0.20 
0.27 
-0.20 
0.32 
0.26 
-C.20 
-0.20 
0.51 
0.80 
1.04 
-0.20 
0.20 
-0.20 
-0.20 
-0.20 


0.011 

0.021 

0.028 

0.045 

0.024 

0.055 

0.032 

0.063  ■ 

0.047 

0.036 

0.026 

0.032 

0.032 

0.052 

0.063 

0.151 

0.036 

0.019 

0.026 

0.019 

0.019 


22.4 
9.37 
14.3 
14.7 
2.94 
1.70 
0.79 
23.2 
4.56 
7.16 

•  28.9 
34.2 
4.75 
77.2 
12.2 

129.0 

216.0 
53.9 

135.0 
42.3 
38.4 


13.4 
10.2 
12.8 
21.8 
10.5 
28.1 
6.2 
46.9 
18.6 
36.3 
23.3 
16.6 
37.5 
39.5 
73.5 
24.9 
12.4 
13-9 
17.2 
14.3 
13.5 


7.65 

.  0.66 

0.05' 

4.49 

0.57 

0.02 

5.15 

0.41 

0.02 

5.39 

1.85 

0.04 

1.90 

0.94 

0.04 

1.85 

3.37 

0.01 

1.37 

1.20 

0.04 

7.83 

.  2.79 

.  0.04 

2.95 

1.65 

0.04 

2.93 

3.82 

0.06 

3.18 

1.57 

0.05 

8.23 

1.07 

0.06 

4.34 

1.04 

0.04 

4.65 

2.36 

0.08 

10.5 

3.25 

0.06 

4.10  • 

2.12  • 

0.12 

5.06 

0.67 

0.13 

2.73 

0.42 

0.06 

3.61 

0.47 

0.09 

1.79 

0.58 

0.05 

2.09  . 

0.60 

0.04 

0.8 
0.6 
1.4 
1.2 
1.2 
3.4 
0.8 
4.3 
1.7 
5.3 
2.1 
1.7 
2.1 
3.7 
3.8 
4.7 
2.0 
1.4 
1.8 
1.3 
1.4 


0.37 
0.15 
C.12 
0.35 
0.12 
C.47 
0.12 
1.1-3 
0.76 
1.62 
0.67 
0.63 
0.79 
1.75 
0.E3 
C.6; 
0.69 
0.67 
C.72 
0.67 
0.51 
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CHEMICAL  ANALYSIS  OF  TOPSOIL  AND  OVERBURDEN  February  17,  1376 

AREA  A,  SECTION  4  Job  No.  69-147 
N4<J0O0-E5OO00 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 


Conduct- 

tivi  ty 

Satura- 

Calet  urn 

Ca 1 c  i  urn 

Magnesium 

Sodium 

Sod  turn 

Probable  Subsurface 

mhos/ 

tion 

meq/ 

rneq/ 

Magnesium  • 

meq/ 

rneq/ 

meq/ 

Feet 

Lab  No. 

pH 

•  CP. 

% 

Li  ter 

100  grans* 

rceo/Li  ter 

100  grans* 

Li  ter 

100  grans* 

SAR 

Texture** 

Forration 
—  s 

0  - 

3 

536S5 

8.1 

0.35 

30.6 

2.12 

0.07 

2.20 

0.07 

0.37 

0.01 

0.25 

Loam 

Brown  Topso! 1 

3  - 

3 

53t?6 

■  8.1 

9.95 

39.7 

23.1 

•  0.92 

61.5 

2.44 

38.2 

1.52 

5.87 

Silt  Loam 

Brown  Sardy  Clay 

3  - 

52137 

7.8 

3.79 

50.4 

28.1 

1.42 

24.6 

1.24 

5.96 

0.30 

1.16 

Sllty  Clay 

Brown  Clay 

.2  - 

\l 

53333 

7.7 

2.06 

42.8 

16.7 

0.71 

12.0 

0.51 

1 .72 

0.07 

0.45 

Silty  Clay  Loam 

Erown  Clay 

1  5  - 

20 

52339 

7.7 

O.89 

57.0 

4.09 

0.23  • 

5.35 

0.31 

1.43 

0.00 

0.66 

Clay 

Browr.  Shale  " 

25 

53390 

7.4 

3. Oil 

65.3 

16.7 

1.09 

23.0 

1.50 

2.45 

0.16 

0.55 

Clay 

Gray  Brown  Shale 

35  l.B. 

53351 

7.1 

2.12 

37.6 

e.23 

0.31 

11.1 

C.42 

6.10 

0.23 

1.99 

Loan 

Gray  Shale 

60  1.5. 

52352 

7.7 

2.10 

25.1 

12.1 

0.30 

9.01 

0.23 

4.62 

0.12 

1.42 

Sandy  Loam 

Gray  Sandstone 

£ .  ,*i  — 

70  l.B. 

53353 

7.8 

1 .40 

27.7 

7.82 

0.22 

4.61 

0.13 

3.12 

0.09 

1.25 

Sand 

Gray  Sandstone 

— \  _ 

£0  l.B. 

7.4 

1.50 

32.7 

8.17 

0.27 

4.00 

0.13 

3.71 

0.12 

1.50 

Sand 

Gray  Sandstone 

50  l.B. 

523S5 

7.8 

1  .kO 

30.6 

7.44 

0.23 

4.27 

0.13 

3.26 

0.10 

1.35 

Sand 

Gray  Sandsrcne 

c0  - 

57  I.E. 

52356 

7.2 

2.h5 

28.0 

13.6 

0.38 

9.73 

0.-27 

5.99 

0.17 

1.75 

Sand 

Gray  Sandstone 

37  - 

100  l.B. 

53357 

.7.8 

2.19 

29.1 

11.2 

0.33 

10.0 

0.29 

•5.34 

0.16 

1.64    Sandy  Clay  Loam 

Cray  Sandstone 

UJ 


■•Oven  Ory  Soi  1 
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ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN 
AREA  A,  SECTION  4 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

All  In  Parts  Per  Million      (-)  Indicates  Less  Than  Given  Value 


February  17,  1976 
Job  No.  $9-147 


:;p:n.  Ft.    Lab  No. 


Nitrate 
Nitrogen 


Ammonia 
Nitrogen 


Boron  Selenium     Molybdenum     Mercury      Zinc      Iron      Manganese      Copper      Cadmium      Lead  Nlc'tel 


CO 

ro 
i 

ro 


o  -  3 
3  -  8 
8  -  12 

J2  -  15 
15  -  20 
20  -  25 
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55  -  60  • 
1.5.  SO  -  70 
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I.E.  3D  -  =0 
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1.5. 
1.3. 


53835 
53536 
53387 
53SS8 
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5359! 
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53333 
535S4 
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53336 
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1. 00 
-0.01 
-0.0) 
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-0.01 
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-0.01 
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7.3 
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10.9 
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7.3 
5.3 
9.2 
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6.2 


C.16 
1.60 
0.49 
0.29 
0.32 
0.43 
1.67 
1.47 
0.72 
0.36 
0.43 
0.95 
0.85 
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-0.02 
-0.02 
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-0.02 
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-0.02 


0. 
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0. 
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0 

0 
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26 
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34 
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46 
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0.042 
0.074 
0.125 
0.138 
0.140 
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0.042 
0.05) 
0.082 
0.104 


85.0 
154.0 
3.98 
1.64 
1.41 
12.1 
17.5 
387. 0 
241.0 
34.9 
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152.0 
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28.9 
29.9 
19.3 
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2.8 
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.48 
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0.81 
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1.73 
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CHEMICAL  ANALYSIS  Oh"  TOPSOIL  AND  OVERBURDEN 
AREA  A,  SECTION  'i 
N'iD000-E52000 
WESTERN  ENERGY  COMPANY  -  C0LSTR1P,  MONTANA 


February  17,  '976 
Job  No.  69- 1^7 


Lab  Ko.  pH 
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53353 
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53303 
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7.5 
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7.4 
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0.45 
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1.34 
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i.76 

2.20 

2.31 

2.09 

3.02 


30.2 
27.7 
29.8 
30.5 
49.1 
30.8 
32.2 
27.6 
27.5 
32.5 
51.1 
40.5 
34.0 
38.9 


1.67 
0.69 
3.77 
0.83 
0.93 
1.40 
1.S5 
7.84 
3.H 
8.69 
10.2 
13.3 
10.7 
19.0 


0.05 

2.34 

0.07 

0.01 

3.78 

0.10 

0.11 

21.6 

0.64 

0.03 

3.73 

0.11 

0.05 

3.11 

0.15 

0.04  . 

2.83 

0.09 

0.06 

2.93 

P. 09 

0.22 

8.29 

0.23 

0.09 

4.49 

0.12 
0.36 

0.28 

11.2 

0.52 

11.3 

0.58 

0.54 

12.2 

0.49 
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10.1 

0.34 

0.74 

16.7 
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Sod  t  um 
meq/ 

100  grans*  SAR 


Texture** 


Probable  Subsurfac 
 For-at  Ic-> 


0.48  O.Oi  0.34  Sandy  Loam 

5.24  0.15  3.51  Loam 

11.1  0.33  3.12  Silt  Loan 

2.10  0.06  1.39  Sandy  Loam 

1.10  0.05  0.77  Silty  Clay  Loan 

1.16  0.04  0.80  Sandy  Loan 

1.15  0.04  0.74  Loan 

1.40      '  0.04  0.49  Sandy  Loam 

2.20  0.06  1.13  Sandy  Loam 

1.95  0.06  0.62  Loam 

5.12  0.26  1.56  Clay 

5.24  0.21  1 .47  Clay  Loam 

•5.58  0.19  1.73  Loan 

5.99  0.23  I  •I<2  Clay  Loam 


3ro*.T>  Topsoil 
Lt.  Srown  Sandy  Clay 
Srown  Clay 
Brown  Sa-. is  tone 
3rc>.n  Shale 
Ercv.n  Sandstcne 
Bro.-.r.  Sar.dy  Shale 
Brown  Sar.cs :cie 
Brc-A-n  Sandsto-e 
Lt.  Src-v.i  Sard/  Sh 
Gray  Shale 
Gray  Shale 
Gray  Sandy  Shale 
Gray  Sandy  Shale 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN ICAL  ENGINEERS 
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ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN 
AREA  A    SECTION  4 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

All  In  Parts  Per  Million      (-)  Indicates  Less  Than  Given  Value 


February  17,  1976 
Job  No.  63-147 


is-r5s  Nitrate 
:z=:'o->    Death,  Ft.    Lab  No.  Nitrogen 


Ammonia 

Nitrogen  Boron 


Selenium     Molybdenum     Mercury      Zinc      Iron     Manganese      Copper      Cadmium      Lead  Nickel 


0 

2 

53398 

-0.01 

6.4 

2 

5 

533S9 

-0.01 

7.6 

5 

9 

53300 

-0.01 

'  8.1 

c 

12 
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-0.01 

7.0 

DO 

12 

16 

53202 

-0.01 

6.7 

ro 

16 

19 

53903 

0.06 

0.4 

CO 

13 

22 

53504 

-0.01 

5.3 

1 — 1 

22 

24  ■ 

53305 

-0.01 

6.7 

24 

— 

26 

539C6 

-0.01 

6.4 

25 

— 

36 

53907 

-0.01 

8.1 

l.ft. 

53 

— 

63 

53308 

0.06 

14.3 

1 .5. 

75 

53509 

-0.01 

11.8 

1.3, 

75 

60 

53910 

-0.01 

7.6 

1.3. 

EC 

85 

53911 

-0.01 

8.4 

C39 
0.16 
0.03 
0.16 
0.20 
0.23 
0.26 
0.20 
0.23 
•0.16 
1.60 
0.78 
1.13 
1.70 


-0.02 
-0.02 
-0.02 
J0.02 
-0.02 

0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 

0.02 
-0.02 


0.44 
0.4l 

0.36 
0.24 
0.27 
0.30 
0.24 
0.26 
-0.20 
0.35 
0.42 
0.45 
0.33 
0.36 


0.045 

0.043 

0.032 
0.043 
0.037 

.049 

.055 
.047 
.051 
.057 
C035 
0.1 18 
C.070 
0.035 


2.31 
1.32 
k.\k 

0.  59 

1.  'tO 
0.66 
0.36 
12.0 

'  5.9 
84.5 

139.0 

130. 0 
94.0 

350.0 


5.6 
5.7 
8.8 

14.9 

10.7 
7.0 
8.3 
12.0 
5.8 
119.0 
32.0 
40.5 
36.1 
2.5 


5.15 
3.03 
6.27 
2.83 

4.70 
4.55 
8.03 

14.3 

3.h9 
36.1 
7.06 
1^.2 
15.3 
6. CO 


0.50 
0.53 
0.60 
0.37 

0.48 

0.39 
0.46 
0.65 
0.46 
1.25 

2.34 

2.01 
1.36 
0.27 


-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-C.Ol 
-0.01 


0.4 
O.H 

0.5 
0.7 
1.1 
0.8 
0.3 

0.4 


sO 
0 
0 
0 


01 
05 
10 
03 
0.05 
0.19 


0.1 


0.09 
0.07 

0.C4 

0.05 
0.03 
0.C3 
0.01 
0.15 
-0.01 
1.17 
t.*3 
1.11 
0.7= 
1.32 
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Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

CHEMICAL  ANALYSIS  OF  TOPSOIL  AND  OVERBURDEN 
AREA  A,  SECTION  4 
N50000-E52000 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 


February  17,  1976 
Job  No,  69-1*7 


Fee* 


i 

CO 

rv> 


16 
23 


51  i.B. 
71  I.B. 
75  1.3. 


Lab  No.  pH 


Conduct- 

tivity  Satura- 

rmhos/  tion 


Calcium     Calcium  "   Magnesium     Sodtura  Sodium 

neq/  meq/         Magnesium       ncq/  ncq/  ncq/ 

Liter      100  grams*    neo/Liter    100  grans*      Liter    100  grans*  SAR 


Texture** 


53312 
53313 
5331^ 
53215 
53  =  16 
53517 
33  =  13 
53519 
53520 


8.0 
'8.0 
8.2 
8.1 
8.0 
6.8 
6.5 
8.0 
7.1 


0.50 
6.2(0 
1C.2 


75 
51 
70 
31 
07 


3.15 


32.8 
26.1 
32.2 
28.0 
22.1 
71.7 
51.7 
25.9 
kk.3 


1.85 
23.7 
25.7 
21.3 
1 5.* 
9.88 
10.5 
6.69 
19.5 


0.06 
0.62 
0.83 
0.60 
O.iiS 
0.71 
0.5^ 
0.17 
0.63 


3.36 

50. A 

37.5 

35.9 

23.  k 

9.A9. 

!-'i.9 

10.7 

19.5 


Probable  Subsurface 
Fcr-ation 


*0ven  Dry  Soi 1 

**U.  S.  Department  of  Agriculture  Soil  Textural  Triangle 


0.11  0.95  0.03  0.59  Clay  Loam 

1.32  56.9  M9  9.35  Sandy  Loam 

1.21  i>k. 0  2.06  11.39  Clay  Loam 

1.12  28.1  0.79  5.08  Sandy  Loam 

0.68  12.5  0.36  2. 01*  Sandy  Loam 

0.68  2.84  0.20  0.91  Clay 

0.77  3.62  0.19  1.02  Si  lty.  Clay  Loam 

0.28  6.98  0.18  2.37  Sandy  Loam 

0.88  6.40  0.29  1.45  Sllty  Clay 


Brown  Topsoi 1 
Brown  Topsoi 1 
Brown  Sandy  Shale 
Brcwn  Sandstone 
Brown  Sandstone 
Brown  S^ale 
Gray  Sraie 
Gray  Sandstone 
Gray  Shale 


Si-pl« 

tic"i    Sest^.  Ft. 


Ub  No. 


,                   o-lO  53S12 

,0  -  16  53513 

"              16  -  20  539 1  ^ 

20  -  22  53515 

22  -  26  '53516 

26  -  29  53517 

1.3.  51  "  61  539  8 

1.3.  61  -  71  53919 

ro 
i 

oj 


U  it rate 
Ni  troger 


2.9"* 
-0.01 
-0.01 
0.28 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 


NORTHERN  TEST  I IIG  LABORATORI  ES,  IHC. 
CCHSULTMG  GEOTECHiJ  1CAU         »EER S 
Great  Falls,  Billings,  Montana  -  Bo.se, 

ANALYSIS  OF  TRACE  ELEMENTS  HI  OVERBURDEN 
VESTERN  JSS  C0tS10-NC0LSTR.P.  H0I1TAI1A 


A„  ln  Parts  Per  Million      H  Indicates ^essj^^- 


Amnon  ia 
HI  trocen 


Boron 


Sclent  Molvbdemim^Jiercuaf 


6.7 
i*.8 
5.0 
,6.2 

5.9 

6 
6 
,0 
11.2 


12 

17 


1.31 


.72 
0.29 
0.29 
0.52 
2.1*9 
0.56 

2.19 


-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 
0.02 


0-.51* 

0.62 

0.50 

0.20 

0.;i0 

0.21 

0.20 

0.66 

0.92 


0.01*7 
O.OitO 

0.0M3 

0.032 
0.078 
0.130 
0.2'*3 
0.069 
0.000 


173.0 
14.68 

11** 
2.26 
378.0 
53.2 
1*8. J 
11 .5 
1*7.6 


21.6 
9.5 
26.6 
H.3 
2.3 
56.1* 
61.7 
33.1* 
65.2 


37.9 
3.''3 
10.0 
i*.98 

n.o 

1..52 
3.1*8 
3.1*0 
6.66 


February  17,  1976 
Job  No.  69-W 


tnnoer      Ca^lun  Lead. 


1.23 

0.79 

1.05 

0.56 

0.1*5 

6.5i* 

3.79 

I -70 

2.98 


0.11 
-0.01 
-0.01 
-0.01 

0.22 

0.01* 

0.05 
-0.01 

0.06 


0.9 

0.  5 

1.  C 
0.5 
0.2 
2.0 

3.2 
1.6 

5.5 


Kic<el 


0.39 
O.C6 
CCS 
C.C5 

oM 

-0.01 
1.15 

t.ci 

1.69 


'    NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN I CAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Bcise,  Idaho  -  Gillette,  Wyoming 

CHEMICAL  ANALYSIS  OF  TOPSOIL  AND  OVERBURDEN 
ARLA  A,  SECTION  32 
51000N,  48000E 
WESTERN  ENERGY  COMPANY 
COLSTR1P,  MONTANA 


January  S,  1976 
Job  No.  62-147 


resth.  Feet      Lab  No. 


Conduct- 
tlvity 
nr.hos  / 
pH  cn 


Satura- 
tion 

*  . 


Calcium 
meq/ 
Liter 


Calcium 

meq/ 
1 00  o  rams* 


Magnes 1  urn 
meg/Li  ter 


Magnes  i  urn 

meq/ 
100  grams* 


Sodium  Sodium 
neq/  meq/ 
Liter    100  grams* 


C'- 

10' 

52529 

8.0 

10'- 

20' 

52530 

8.0 

20'- 

30' 

52531 

8.0 

30'- 

33' 

52532 

7.8 

33'- 

W 

52533 

7.7 

W- 

-5' 

52531* 

7.8 

1 

1*5'- 

c0' 

52535 

3.2 

53*- 

60' 

52536 

8.2 

*.  - 

70' 

52537 

8.0 

70'- 

So- 

52533 

8.0 

SO'- 

so1 

52539 
525^0 

7.S» 

1C0 ' 

7.9 

I.S. 

v*v- 

150' 

52541 

7.9 

1.5. 

is:'- 

160" 

52542 

7-9 

I.S. 

160'- 

170' 

52543 

7.3 

1.2. 

170'- 

180' 

52544 

7.8 

5.45 
4.55 
3.15 
2.05 
2.80 
3-10 
1.30 
1.15 
1.75 
1 .80 
2.20 
2.05 
1.57 
1.S5 
2.20 
1.80 


38.2 

31.9 

42.1 

53.2 

43.5 

53.4 

23.3 

23.6 

44.9 

23.2 

33.5 

39.7 

33.5 

27.2 

27.9 

26.5 


22.8 

0.87 

21.0 

0.67 

16.4 

0.69 

8.10 

0.43 

14.3 

0.62 

15.1 

0.81 

3-76 

0.11 

3.28 

0.09 

4.00 

0.18 

4.73 

0.13 

7.41 

0.29 

7.32 

0.29 

5-56 

0.20 

0.20 

?:& 

0.26 

6.02 

0.16 

32.1 

26.0 
17-2 
9.99 
16.1 
21.6 
6.83 
6.15 
10.3 
3.77 
8.14 
l.lk 
5.43 
7.43 
9-52 
6.91 


1.23 

27.1 

1 .04 

0.83 

19.3 

0.62 

0.72 

8.61 

0.36 

0.53 

5.05 

0.27 

0.70 

5-26 

0.23 

1.15 

5.59 

0.30 

0.19 

3.35 

0.09 

0.18 

2.66 

0.03 

0.46 

5.19 

0.23 

0.25 

.  5.87 

0.17 

0.31 

5.11 

0.35 

0.29 

7.89 

0.31 

0.18 

5.14 

0.1/ 

0.20 

5.84 

0.16 

0.27 

7.31 

0.20 

0.18 

6.56 

0J7 

SAR  Texture** 


Prcbable  Subs ur fact 
 Fcrra ;ton  


5.17  Loam 

3.98  Loam 

2.10  Clay  Loam 

1 .68  Silty  Clay 

1,35  Clay  loam 

K30  Silty  Clay  loam 

1.^6  Loam 

I23  Sandy  loam 

Kg4  Loam 

2.26  Sandy  loam 

3.27  Silt  loam 

2.91  Sandy  clay  loam 

2.15  Loam 

2. 1 4  Sandy  loam 

2.37  Sandy  loam 

2.53  Sandy  loam 


Lt.  brown  silt 

Lt.  brcwr  silt 

Lt.  brown  clay 

Lt.  brov.n  clay 

Q'a.  gray  sandy  shale 

0<.  gray  shale 

Lt.  broxn  sandy  shale 

Brown  sandstone 

Gray-brc.n  senc'y  sha'; 

Gray  sa-dstone 

Gray  shale 

Gray  sandstone 

Gray  sensy  ;hale 

Gray  sancstcne 

Gray  sandstone 

Gray  sandstone 


*0ven-dry  soil 


**U.S.  Department  of  Agr. culture  Soli  Textural  Triangle 


NORTHERN  TESTING  LABORATO" 1 -3 ,  INC, 
CONSULTING  GEQTECKNICAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN  .January  3,  1376 

"     AREA  A,  SECTION  32 

WESTERN  ENERGY  COMPANY  Job  No.  69-147 

COLSTRIP,  MONTANA 
All  in  Parts  Per  Mi  1 1  Ion  . "  . 

(-)  Indicates  Less  Than  Given  Value 


Ni  trate 

Arroon  i  a 

. : :  s : i ci 

Cesth 

Lab  No. 

Ni  trccen 

Ni  trocen 

Boron 

Selenium 

Molybdenum 

Mercury 

Zinc 

Iron 

Manqanese 

Cooper 

CadTf  i;.t. 

Lead 

Nickel 

'•0'-  10' 

52523 

0.33 

16.8 

0.33 

-0.02 

0.41 

0.005 

1  .4o 

4.9 

1 .80 

1.19 

-0.0! 

0.56 

).l5 

10'-  20' 

52530 

0.22 

16.8 

0.05 

-0.02 

0.30 

0.0C8 

7.43 

6.9 

4.27 

1.21 

-0.01 

0.33 

0.07 

A-42  A 

20*-  30' 

5253! 

0.22 

16.1 

0.35 

-C.02 

0.32 

0.014 

14.4 

22.2 

9.11 

4.43 

-0.0! 

1.20 

0.16 

Cer:.  32 

30'-  35' 
35'-  AO1 

52532 

0.22 

18.3 

0.00 

-0.02 

0.44 

0.017 

5.89 

50.3 

10.7 

1.72 

-o.oi  • 

3.56 

0.55 

5  ZZZ '* 

52533 

0.33 

19.7 

0.05 

-0.02 

0.50 

0.022 

5.72 

76.7 

10.7 

1.50 

0.01 

2. 56 

0.53 

AO'-  45' 

5253h 

0.17 

22.6 

0.00 

-0.02 

0.78 

0.029 

6.05 

38.4 

6.38 

.  2.63 

0.03 

3.82 

1.66 

AS'-  50' 

52535 

0.39 

12.9 

0.00 

-0.02 

0.25 

0.014 

2.95 

8.0 

5.00 

0.73 

-C.OI 

0.12 

0.12 

33'-  60' 

52536 

0.17 

15. A 

0.00 

-0.02 

-0.20 

0.012 

1.90 

5.8 

1.75 

0.56 

-0.01 

C.44 

o.cS 

60'-  70' 

52537 

0.17 

16.5 

0.00 

-C.02 

0.32 

0.016 

4.41 

27-7 

2.78 

1-25 

0.0!  . 

1.E6 

c=; 

co 
ro 
i 

7C-  SO- 

52533 

1.39 

l*.3 

O.OC 

-0.02 

0.22 

0.023 

1.75 

18.8 

1.33 

0.24 

-0.01 

0.97 

c.;6 

cD'-  SO' 

52539 

0.17 

15.0 

0.00 

-0.02 

0.1)2 

0.029 

3.68 

34.0 

3.01 

1.37 

0.01 

2.86 

1.52 

co 
cn 

1.2. 

so'-ico1 

52340 

1.33 

16. 1 

0.10 

-0.02 

0.55 

0.020 

6 .  Ai» 

22. 1 

1.56 

1 .43 

0.01 

2.25 

1 .35 

uc-iso* 

52541 

0.17 

12.5 

0.30 

-C.02 

0.33 

0.019 

6.  24 

21.7 

1.66 

3.62 

0.02 

1.85 

o.E: 

I.E. 

1 5C ' - 1 60 ' 

52542 

0.17 

15.8 

0.00 

-0.02 

0.29 

0.016 

15.0 

26.7 

1.87 

2.09  ■ 

0.02 

1.C3 

0.67 

I.E. 

:60'-!70' 

52543 

0.22 

15.8 

0.10 

-0.02 

0.41 

0.015 

2.53 

25.6 

2.04 

1.52 

0.01 

1.63 

1.33 

1.5. 

I70'-1£0' 

52544 

0.17 

20.0 

0.05 

-0.02 

0.28 

0.015 

2.78 

23.8 

1.55 

1.57 

0.01 

1.14 

0.63 

NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN I CAL  ENGINEERS 
Great  Falls.  Billings,  Montana  -  Boise.  Idaho  -  Gillette,  Wyoming 

CHEMICAL  ANALYSIS  OF  TOPSOIL  AND  OVERBURDEN 
AREA  A,  SECTION  32 
52000N,  47000E 
WESTERN  ENERGY  COMPANY 
COLSTRIP,  MONTANA 


January  3.  1376 
Job  No.  6S-1*»7 


C»pth.  Feet 


0'-  5' 

5'-  10' 

13'-  15' 

15'-  20' 

20'-  30' 

30'-  35' 

35'-  AO' 

6C-  63' 
63'-  70' 
70'-  63' 
£:'-  50' 

501 - 1 :o' 

ICO'-i  'C 

n:'-no' 
i::'-i30' 

ljO'-l-O' 

i;o'-i5C 


Lab  No. 

pH 

52510 

8.1 

52511 

8.2 

52512 

3.3 

5251  3 

7.2 

52514 

8.1 

5251  5 

8.3 

52516 

8.2 

52517 

8.6 

52513 

3.6 

52519 

7.0 

52520 

8. it 

52521 

8.2 

52522 

8.4  ' 

52523 

7.6 

5232^ 

8.3 

52525 

8.4 

52526 

3.4 

52527 

7.8 

52523 

8.0 

Conduct- 
ti vi  ty 
rmhos/ 
cn 


6.20 

8.50 

5.30 

6.50 

3-15 

1.90 

2.90 

1.65 

1.30 

^  .95 

1 .50 

3.50 

5-10 

3-65 

1.50 

1.85 

1.70 

1.95 

1.55 


Satura- 
tion 
% 


54.8 
52.9 
i.C.8 
85.8 
86.5 

103  7 
83.3 
95.8 

103.6 
64.1 
56.2 
31.5 
35-5 

*rvi 

AO. 2 
26.0 
28.0 
32.1 
29.': 


Calcium  Calcium 
treq/  meq/ 
Liter      100  grams''' 


23-6 

23.2 

11.6 

20.3 
2.31 
0.83 
1.15 
0.45 
0.41 
5.  Sh 

0.  60 

1 .  4o 

1.12 
4.26 
1.30 
1.3*i 
1.42 
3.17 
2.47 


1.29 
1.23 
0.47 
1.74 
0.20 
0.09 
0.10 
0.04 
0.0k 

0.36 

0.03 
0.04 
0.0k 
0.18 
0.05 

0.03 

0.04 
0.10 
0.07 


Magnesi  urn 
meq/ 


q/Liter 
40.5  . 

2.22 

58.9 

3.12 

18.0 

0.73 

26.4 

2.27 

2.67 

0.23 

0.32 

0.03 

0.68 

0.06 

0.10 

0.01 

0.03 

-0.01 

3-15 

C.20 

0.19 

0.01 

0.63 

0.02 

0.S4 

0.03 

2.41 

0.10 

1 .00 

0.04 

0.59 

0.02 

0.69 

0.02 

2.19 

0.07 

2.07 

0.06 

Sodium 
meq/ 
Liter 


Sodium 
meq/ 
100  grams* 


SAR  Texture** 


Probable  Svbsurfac* 
Ferrari  01 


29.7 

52.6 

34.2 

42.9 

24.2 

18.3 

27.6 

15.4 

13-0 

50.0 

18.6 

31.5 

50.6 

30.4 

16.9 

16.2 

14.2 

14.5 

10.3 


1.63 
2.78 
1 .40 
3.68 
2.09  ~ 
1.90 
2.44 
1.48 
1.35 
3.21 
1.05 
0.99 
82 
25 
68 
42 
40 
0.47 
0.30 


1 . 
1 . 
0. 

c. 

0. 


5.25  Silty  clay  loam  Lt.  brown  clay 

8.21  Silty  clay  loam  Lt.  brown  clay 

8.89  Silt  loam  Lt.  brown  silt 

8. 88^. -Clay  U«  brown  clay 

.■15:34"  Silty  clay  Gray  shale 

24.13  Silty  clay  Gray-brown  shale 

28.85  Clay  loam         '  Dk.  brown  shale 
29.37  Clay  loam  Gray-brown  shale 
27.72  Si Ity  clay  loam  Brown  shale 

23.99  Clay  Ok.  gray  sandy  shale 

29.59  Si lty  Clay  Lt.  gray  shale 

31.27  Silty  clay  loam  Lt.  gray  shale 

49.86  Silty  cloy  Gray  shale 
16.65  Silty  clay  loam  Gray  shale 
15.76  Silty  clay  Gray  shale 
16.49  Loam  '  Gray  sandy  shale 
13.83  S=ndy  loam  Gray  sandstone 

8.86  Sandy  loam  Ok.  gray  sandstone 

6.84  Loa.ny  sand  Gray  sandstone 


*0ven-dry  soil 

**0.  S.  Department  of  Agriculture  Soil  Textural  Triangle 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN1 CAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise.  Idaho  -  Gillette,  Wyoming 

ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN 
AREA  A,  SECTION  32 
520C0N,  47000E 
WESTERN  ENERGY  COMPANY 
COLSTRIP,  MONTANA 
All  in  Tarts  Per  Million 
(-)  Indicates  Less  Than  Given  Value 


January  9.  1276 
Job  No.  63-H7 


i  5-? . e 


0-?th 


Lab  No. 


Ni  trate 
N  i  troien 


Amnion  i  a 
Ni  trccen 


Boron  Selenium 


Mercury 

Zinc 

1  ron 

Mancanese 

Copper 

Cadnt un 

Lead 

0.028 

10.2 

5.1 

2.65 

1.51 

0.03  • 

1.3 

0.13 

0.016 

5.46 

7.3 

1.67 

1  .01 

0.02 

1.7 

0.13 

0.016 

2.92 

7.0 

2.78 

1.43 

-0.01 

0.9 

0.C3 

0.059 

2.67 

23-9 

1.87 

2.44 

0.02 

2.1 

O.i-3 

0.067 

8.57 

33.9 

1.30 

9-45 

C.02 

4.5 

1-23 

0.032 

4.40 

48.0 

8.56 

2.68 

0.01 

4.6 

t.SS 

0.0^3 

5.03 

47.8 

13.9 

.  2.53 
1.91 

0.01 

1.8 

2.C4 

0.024 

4.79 

36.4 

.  4.13 

0.01 

3-6 

».£7 

0.017 

2.53 

37.4 

6.20 

1.57 

C.0I 

3.2 

1.63 

0.008 

.6.23 

67.9 

3.95 

3.03 

0.01 

3.8 

2.62 

0.017 

2.76 

48.4 

6.72 

3.28 

0.01 

4.7 

0.73 

0.014 

2.27 

46.5 

5.77 

2.53 

-0.01 

2.6 

0.32 

0.022 

4.07 

39-3 

4.02 

1.88 

-0.01 

9-2 

1.93 

0.027 

2.26 

40.4 

5.21 

2.15  . 

-0.01 

3.6 

».3* 

0.025 

2.90 

38.5 

3.97 

3.11 

0.01 

4.6 

0.33 

0.003 

1.88 

27.7 

2.00  • 

0.66. 

'  -O.CI 

1.6 

0.31 

0.018 

2.76 

17.4 

1.30 

0.36 

-0.01 

1.3 

0.6= 

0.037 

2.39 

19.6 

1.81 

•  0.42 

-0.01 

0.7 

0-3= 
0.34 

0.017 

3-27 

18.9 

1.35 

0.79 

-0.01 

1.1 

A'.'. 

A-ea  A 

itzz.  32 


"hb" 


0'-  5' 

52510 

0.00 

22.9 

5'-  10' 

52511 

0.22 

18.3 

10'-  15' 

52512 

0.61 

15.4 

15"-  20" 

52513 

0.89 

19.3 

20'-  30' 

5251  4 

0.22 

23.3 

3:'-  35' 

5251  5 

0.11 

?9.4 

35'-  SO' 

52516 

0.33 

31.9 

so' 

52517 

0.22 

32.6 

50'-  60' 

52518 

0.11 

37.8 

60'-  63' 

52519 

2.50 

25.4 

.63'-  70' 

52520 

1.00 

32.2 

70'-  30' 

52  =  2  i 

0.17 

21.1 

£"'-  SO' 

52522 

0.28 

20.4 

sr-icr 

52523 

0.28 

19.3 

lCC'-HO' 

52524 

0.06 

26.9 

11C-120' 

52525 

0.33 

14.0 

12:'-130' 

52526 

0.00 

15-0 

1 '0'-143« 

52527 

0.  11 

15.0 

1  AO  *  - 1 50 ' 

52523 

0.06 

16.5 

0.84 
0.00 
0.40 
0.69 
0.60 
1.14 
0.64 
0.30 
0.05 
4.61 
0.45 
C.C5 
0.05 
0.69 
0.20 
0.35 
0.C0 
0.00 
0.00 


0.03 
-0.02 
-0.02 
-0.02 


03 
02 
02 
02 
C2 


-0.02 
-0.02 
-0.02 
-0.02 
.'-0.02 
-0.02 
-0.02 
0.02 
-0.02 
-0.02 


0.21 
0.31 
0.20 
0.21 
-0.20 
0.65 
0.70 
0.52 
0.59 
0.39 
1.20 


10 
57 
97 
53 
43 
0.42 
0.33 
0.37 


Certified 


:r:h,  feet- 


Lab  No.  pH 


NORTHERN  TESTING  LABORATORIES,  INC. 
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CHEMICAL  ANALYSIS  OF  TOPSOIL  AND  OVERBURDEN 
'     AREA  A,  SECTION  32 
52000N-47000E 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 


January  19,  1 976 
Job  No.  69-147 


Conduct- 

tivity     Satura-  Calcium 
mmi-.os/        tlon  meq/ 
cm  %  Liter 


Ca  1  c I um 

heq/  Magnesium 
100  grams*  mcg/Ll ter 


Magnesium 

meq/ 
IPC  grams* 


-5 

:  5 
25 


1 .8. 


-  i»5 

-  215 

-  225 

-  225 


ro 
i 


52556 
52257 
52=53 
52259 
52=60 


7.1 
7.2 
7.4 
7.8 
7.9 


2.80 
3.20 

2.2: 

2.05 
1.80 


38.0 
31.8 
51.3 
30.3 
33.9 


13.0 
15.9 
6.40 
6.96 
5.07 


'Cve.n  Dry  Soil 

S.  Department  of  Agriculture  Sol!  Textural  Triangle 


Sodium  Sodium 
meq/  meq/ 
Liter     100  grams-' 


SAR  Texture-* 


0.49 

11.9 

0.45 

.  9.85 

0.51 

18.4 

0.59 

9.04 

0.33 

7.94 

0.41 

V'3 

0.21 

8.74  • 

0.26 

8.23 

0.17 

6.ol 

0.22 

8.49 

0.37 
0.29 
0.58 
0.25 
0.29 


2.79 
2.18 
4.22 
2.94 
3.51 


Silt  Loan 
Sandy  Loam 
Silt  Loam 
Sandy  Loam 
Loam 


Probable  Subsurface 

Forr-atiei 


Gray  Sandy  Shale 
Gray  Sandstone 
Gray  Shale 
Gray  Sandstone 
Gray  Sandy  Shale 


Y 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN I CAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

ANALYSIS  OF  TRACE  ELEMENTS  III  OVERBURDEN 
AREA  A,  SECTION  32 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

All  In  Parts  Per  Million      (-)  Indicates  Less  Than  Given  Value 


January  19.  1976 
Job  No.  63-147 


Ni  trate 


Annonia 


Ceath.Ft.      Lab  No.      Nitrpnen      Nitrogen    .Boron      Selenium     Molybdenum     Mercury      Zinc      Iron      Manganese      Copper      Cadnlcn  Lsad 


Nick-1 


CO 


!c5-!35  IB  52356 

135-2-5  tB  52357 

ZC5-215  IS  52353 

213-225  IB  52359 

225-235  13  52360 


0.33 
0.23 
0.33 


0.28 


20.4 
18.3 
19.0 
13.0 
22.2 


0.69 
0.45 
2.23 
0.60 
0.69 


-0.02 
0.02 
0.02 

-0.02 
0.03 


0.30 
0.24 
0.29 
C.25 
0.31 


0.014 
0.035 
0.051 
0.007 
0.013 


5.22 
2.66 
24.7 
6.47 
3.19 


33.3 
60.0 
52.7 
48.4 
58.0 


2.54 
5.10 
3.41 
4.35 
5.19 


1.69 
2.65 
6.82 
3.58 
2.69 


0.02 
-0.01 

0.C4 
-0.01 

0.01 


3.3 

2.8 

12.4 

4.2 

4.1 


1.06 

0.33 
2.32 
0.32 
1.26 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN I CAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

CHEMICAL  ANALYSIS  OF  TOPSOIL  AND  OVERBURDEN 
AREA  A,  SECTION  32  . 
53000N-48000E 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 
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Conduct- 

tivity 

mmhos/ 


Sarura-  Calcium 


tlon 


meq/ 


Calcium 
meq/ 


Magnesium 


2e5th,  Feet 

Lab  Mo. 

pK 

cm 

% 

Liter 

1C0  grams* 

0-5 

52385 

8.1 

5.50 

33.0 

25.6 

0.84 

5-10 

52836 

8.3 

5.10 

37.3 

23.6 

0.83 

13  -  15 

3'2i37 

8.0 

3.70 

41.4 

0.55 

15  -  17 

52bc3 

8.2 

•  3.50 

42.4 

8.60 

0.36 

17  -  19 

52539 

7.8 

3.30 

53.2 

7.84 

0.42 

13  -  21 

52S90 

7. A 

3.20 

63.9 

9.05 

0.62 

21  -  26 

52591 

8.0 

3.50 

35.0 

8.74 

0.31 

2=  -  23 

52392 

8.0 

2.60 

68.8 

3.99 

0.27 

523=3 

o'3 

2.2f. 

31.6 

3.52 

0.11 

32  -  35 

52Sf4 

3.0 

2.70 

51.0 

3.99 

0.20 

?!  " 

523=5 

7.6 

3.70 

4 -.9 

8.27 

0.39 

->3  -  53  ro 

52356 

7.8 

3.60 

34.5 

10.3 

0.36 

55  -  65  ^ 

52357 

3.0 

2.80 

31.9 

5.93 

0.19 

iS  -  75  o 

52333 

7.9 

3.50 

80.3 

7.80 

0.63 

75  -  35 

52333 

8.0 

2.95 

Wul 

5.79 

0.26 

-5  -  32 

52522 

7.2 

4.  50 

64.4 

18.9 

1 .22 

' '.  7  -  i  2  7  I 

.3. 

5230 1 

7.3 

2.20 

49.9 

6.92 

0.35 

"27  -  137  ! 

.3. 

523:2 

7.3 

3.00 

29.9 

15.0 

0.45 

■11  -  N7  I 

523:3 

7.6 

2.05 

30.3 

8.72 

0.26 

:-7  -  157  : 

a 

•  -  • 

523:;. 

7.3 

1.90 

30.8 

6.80 

0.21 

:57  -  !*2  1 

.3. 

52525 

7.8 

1,55 

33.2 

3.81 

0.14 

Magnesium 

meq/ 
100  grams* 


Sodium  Sodium 
meq/  meq/ 
Li  ter    100  grams* 


SAR  Texture** 


Probable  Subsurface 
Fcr-atio* 


37.2 
30.2 
21.4 
20.3 
18.2 
16.9 
15.6 
12.8 
8.31 
9.63 
18.3 
15.8 
8.72 
13.6 
8.41 
18. 3 
8.34 
15.7 
9.37 
7.81 
4.62 


1.23 

0.86 
0.97 
1.16 
0.55 
0.88 
0.26 
0.49 
0.86 
0.55 
0.28 
1.09 
0.37 
1.13 
0.42 
0.47 
0.28 
0.24 


23.4 

I7l7 
18.9 

17.7 
16.6 

21.5 
16.0 
16.3 
18.1 
21.4 
23.7 
19.3 
23.8 
21.2 
25.4 
11.0 
10.2 
7.13 
8.59 
7.61 


0.77 

1      ■  ft 

4.18 

Silt  Loam 

Lt.  Brown  Tspsoil 

0.95 

4.90 

. Sllty  Clay  Loam 

Lt.  3rown  Clay 

0.73 

4.24 

Clay  Loam 

Lt.  Sro-.vn  C  lay 

0.80 

4.97 

Si  Ity  Clay  Loam 

Lt.  3 rown  Shale 

0.94 

4.91 

Silty  Clay 

.Creeni sh-cray  Shale 

1.14 

4.61 

Silty  Clay 

Lt.  Browr.  Shale 

0.75 

6.16 

Silt  Loam 

Brcwn  Shale 

1.10 

5.52 

Clay 

Gray  Shale 

0.52 

6.70 

Sandy  Loam 

Lt.  Brown  Saris  tone 

0.92 

6.51* 

Si  1 ty  Clay  Loam 

Lt.  Sro.vn  Shale 

1 .00 

5.87 

Si  1 ty  Clay 

Cray  Shale 

0.82 

6.56 

Silt  Loam 

Gray  Shale 

0.62 

7.13 

Loam 

Cray  Sa-^y  S»»ale 

1.91 

7.28 

Silt  Loam 

Gray  Sariy  Shale 

0.93 

.  7.96 

Silt  Loam 

Cray  Shale 

1.64 

5.89 

Clay 

Gray  Shale 

0.55 

.  3. S3 

Silty  Clay  Loam 

D<.  Gray  Shale 

0.31 

2.60 

Loam 

0k.  Cray  Sa.-idy  Shat~ 

0.22 

2.37 

Sandy  Loam 

Gray  Sa-.ds:cre 

0.26 

3.18 

Sandy  Loam 

Gray  Sanis  :c.e 

0.28 

•  3.71 

Silt  Loam 

Gray  Shale 

-C/en  Dry  Sol  1 

*-■„.  S.  Department  of  Agriculture  Soil  Textural  Triangle 
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th.  Feet 


0-2 
2  -  6 
6  -  S 
S  -  11 

'  n  -  ih 

!  14  -  17 
1  17  -  19 
'  !3  -  21 
'21-27 


27 


!l 


3*i  -  36 
76 


•-3 


CD 


tab  No.  pH 


Corduct- 
tivi  ty 

n.T.hos/ 

CD 


Satura-  Calciun 
tion  meq/ 
%         Li  ter 


Ca 1 c 1  urn 

meq/ 
100  grams- 


Magnesium 
meg/Li  ter 


/  - 

E6  -  9& 
-z  -  >C5 

::;£  -  r.6 
;  ■  s  -  l  H 
:2s  - 

13c  -  1-6 

;,5  -  lii 

•;i  -  135 

1:3  -  ISO  1-5. 

.55  -  2C5  i.e. 

CSC   •    * : ^    i . 3. 

:::  -  ::o  i.s. 
::o  -  230  i.s. 


52927 
52528 
52329 
52S30 
52931 
52  =  32 
32533 
52534 
52335 

52S36 
52=37 
52533 
52339 
523-0 
525-1 

52342 

52=43 
S2S44 
5:3-5 
523-5 
523-7 

52;;s 
525-9 

52350 


7.4 
7.6 
8.1 
6.0 
7.3 

7.4 
7.8 

s.o 

7.9 

7.9 
£.1 
6.1 
0.3 
8.1 

6,  k 

c.2 
£.2 
5.0 
8.0 
i.O 
7.6 
7.9 
7.9 
6.3 

7.  C 


52553  7.3 
525>4       7  J 

52555  7.7 
'■Over.  Dry  Soi 


2.35 
7.10 
7.00 
MO 
6.25 
6.50 
5.55 
4.50 
4.60 

6.50 
3.60 
2.50 
2.20 
3.10 
6.80 

2.20 
2.70 
2.50 
2.5) 
2.80 
3.23 
2.7) 
2.40 
5.-') 
1.7'' 
1.45 
1.1b 
»,OS 
1.25 


42.8 
74.3 
51.6 
53.6 
40.6 
52.8 
55.2 
34.9 
32.7 

P.8 
86.7 
34.6 
100.1 
66.4 
53.9 


54.8 
35.2 
34 
47 


0 
5 

44.1 

43 

30 
44 
6C 
53.4 
42.9 
3C2 
29.1 
23.6 


20.7 
22.7 
22.0 
16.1 
24.5 
21.6 
19.7 
5.74 
9.20 

19.0 
2.54 
1.11 
0.65 
1.00 
13.5 

1.54 
0.37 
0.82 
C.91 
1.30 
3.19 
1.32 
1.33 
14.3 
h.26 
4.90 
2.6<J 
2.82 
3.32 


0.89 
1.69 
1.14 
0.94 
0.99 
1.14 
1 .02 
0.20 
0.30 

1.29 
0.22 
0.11 
0.07 
0.07 
0.80 


8.90 
57.1 
47.7 
30.8 
41.3 
41.3 
30.6 
18. 1 
11.2 

17.6 
2.60 
0.87 
0.47 
0.76 
7.31 

0.85 
0.64 
0.68 
0.82 
..14 
2.53 
1.53 
1.32 
8.53 
i.3i 
5.31 
3.15 
3.14 

3.23 


Magnesium 

r,cq/ 
100  grans* 


Sodium  Sodium 
neq/  meq/ 
Li  ter     100  grams* 


SAR  Texture** 


Probable  Subsurface 
Fo  rra  t  i  C"  


0.38 

0.54 

0.02 

4.24 

37.6 

2.79 

2.46 

40.8 

2.11 

2.27 

41.3 

2.42 

1.68 

34.7 

1.41 

2.18 

38.6 

2.04 

1.59 

33.8 

2.02 

0.63 

34.7 

1 .21 

0.37 

39.4 

1 .29 

52.5 

3.56 

0.23 

28.3 

3.32 

0.C3 

25.1 

2.37 

0.0s 

22.4 

■  2.24 

0.05 

33.9 

2.25 

0.43 

66.4 

3.91 

0.05 

22.5 

1.23 

0.02 

30.7 

1 .08 

0.C2 

27.1 

0.94 

0.04 

27.2 

1 .29 

0.05 

23.6 

1.26 

0.11 

31.2 

1.36 

0.C5 

26.2 

0.79 

0.C6 

23.0 

1 .02 

0.50 

48.2 

2.(19 

0.23 

11.9 

0.64 

0.23 

9.22 

0.40 

0.03 

6.09 

0.06 

0.03 

4.38 

0.14 

0.09 

7.10 

0.20 

0.14    Silt  Loam 
5.95  Clay 

6.91  Silt  Loam 
7.88    Silty  Clay 
6.05    Si  It  Loam 
6.88    Clay  Loam 

7.74  Silty  Clay  Loam 
10.05  Silt  Loam 
12.34  Loam 

12.27  Silty  Clay 
23.89  Silty  Clay 

25.23  Silty  Clay 
29.93  Silty  Clay 
36.14  Loan 
20.53  Clay 

20.53  Silty  Clay  Loam 

35.33  Silty  Clay 

31 .29  Si lty  Clay  Loam 

29.24  Silty  Clay 
25.89  Si lty  Clay  Loam 
18.45  Silty  Clay  Loam 
20.24  Silt  Loam 
18.33  Silty  Clay 
14.33  Loan 

5.75  Silt  Loam 
4.08    Si  It  Loan 
3.56    Sandy  Loam 
2.88    Sandy  Loam 

3.92  Loa-ny  Sand 


Lt.  Brown  Tcssoi  1 
Lt.  S.row.i  Tc?soi  1 
Brown  Clay 
Lt.  Brown  Clay 
Lt.  Brown  Shale 
Lt.  3rcwn  Shate 
Yel  lo.v-Srowr  jraie 
Lt.  Brc.n  Shale 
Yel Icw-Srown  Saniy 

Shale 
Lt.  Brown  Shale 
Greenish  Gray  ShaTe 
Brownish  Grey  Srale 
Brownish  Gray  Shale 
Lt.  3ro./n  Sr.ale 
Brownish  Blac*  Sandy 

Shale 
Gray  S~ale 
Gray  Shale 
Gray  Shale 
Gray  Shale 
G'ay  Srale 
Cray  Srale 
Gray  Shale 
Gray  Shale 
E  iack  San;y  Shale 
G-ay  Shale 
Gray  Shale 
Gray  Sa-.cs:o-e 
Cray  Sarcstcr.e 

Gray  Sar.;s:sie 


••••'•'U.  S.  Department  of  Agriculture  Sci  1  Textural  Triangle 


,-::t:=n    Perth,  ft.     Lab  No. 


52335 

52886 

52887 

52838 

52339 

52320 

52391 

52392 

52393 

5239^ 

52395 

52855 

52397 

52358 

52399 

52SCO. 

52901 

52502 

52203 

52204 

52505 


0  - 

5 

5  " 

10 

10  - 

15 

15  " 

17 

17  - 

19 

13  - 

21 

21  - 

26 

26  - 

28 

•  ro 

23  - 
32  - 

32 

35  . 

35  - 

45 

^5  - 

55 

55  - 

65 

65  - 

75 

75  - 

85 

85  - 

22 

I.S. 

117  - 

127 

1.5. 

127  - 

137 

1.1. 

137  - 

147 

1.5. 

U7  - 

157 

I.E. 

157  - 

162 

Ni  trate 
Ni  trogen 


0.72 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
0.22 
0.22 
0.17 
0.11 

6.ii 

0.06 
0.11 
0.33 
C.C6 
0.C6 
0.17 
0.17 
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Ammonia 
Nitrogen 


Boron 


Senium     Molybdenum     Mercury      Zinc  Iron      Manganese  Copper 


13.2 

14.7 

15.4 

12.0 

13.6 

18.6 

13.3 

13.7 

21.5 

67.5 

21.1 

17.9 

22.9 

18.3 

20.4 

31.5 
21.1 
17.9 
13.3 
16.1 
19.7 


3.92 

0.03 

0.21 

1.24 

-0.02 

0.20 

0.69 

0.02 

0.23 

0.7k 

-0.02 

0.30 

1.49 

-0.02 

-0.20 

1.24 

0.03 

0.33 

1*7*1 

-0.02 

-0.20 

0.99 

-0.02 

0.22 

0.69 

-0.02 

-0.20 

0.5^ 

-0.02 

-0.20 

0.84 

-0.02 

•  0.57. 

0.G4 

-0.02 

0.60 

1.49 

-0.02 

0.25 

1.24 

C.02  • 

0.34 

1.23 

-0.02 

0.32 

1.84 

-0.02 

0.20 

1.1*1 

0.C2 

0.20 

1.19 

0.03 

0.26 

0.50 

-0.02 

0.20 

l.Hi 

-0.02 

0.27 

2.13 

0.02 

0.33 

0.062 

1.86 

9.4 

0.052 

1.92 

14.7 

0.027 

0.90 

23.2 

0.045 

1 .74 

16.6 

0.020 

-0.01 

A3. 5 

0.061 

3.88 

60.0 

0.028  ■ 

1.57 

17.8 

0.095 

-0.01  . 

56.0 

0.011 

1.33 

10.0 

0.041 

1.31 

71.0 

0.048 

2.54 

121.0 

0.058 

2.48 

66.0 

0.020 

2.70 

49.7 

0.007 

3.13 

61.0 

0.C32 

4.76 

68.0 

0.306 

6.46 

68.0 

0.105 

28.1 

50.0 

0.09'S 

.  11,4 

45.0 

0.062 

4.03 

38.1 

0.045 

3.65 

42.2 

0.045 

3.59 

63.0 

6.65 
12.2 
10.7 
5.43 
7.06 
12.3 
3.70 
5.51 
1.36 
8.50 
14.3 
4.76 
2.06 
3.40 
5.67 
8.96 
1.50 
A. 55 
3.08 
.  4.00 
5.16 


1.92 
1.43 
1.27 
2.89 
3-30 
4.72 
1.49 
6.16 
1.77 
3.27 
7.84 

4.  57 
2.45 
4.49 
5.65 
10.1 
5.50 
2.59 
1.90 
2.53 
4.65 


Cad-.ium 

Lead 

0.02 

0.7 

0.03 

1.4 

0.01 

2.3 

0.01 

2.1 

0.04 

9.6 

0.06 

9.7 

0.02 

1.0 

0.06 

18.6 

C.01 

1.2 

0.03 

4.4 

0.04 

10.2 

0.04 

5-1 

0.03 

4.2 

0.C4 

5.3 

0.04 

4.7 

0.08 

5.2 

0.06 

9.3 

0.C4 

3.0 

0.02 

2.4 

0.03 

3.6 

0.04 

4.8 

Nickel 


■0.C1 
-0.0! 
0.03 
0.04 
0.47 
0.65 
-0.01 


33 

,01 
,17 
, '  5 
.55 
.23 


1 

-0 

c 

2 
1 
1 

1.4! 
1.57 
5.65 
1.52 
0.£4 

0.33 
0.54, 
1.37 


All  !n  Parts  Per  Million 

(-)  Indicates  Less  Than  Given  Value 


NORTHERN  TESTING  LABORATORIES,  INC, 
CONSULTING  GEQTECHN I.CAL  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Uyonlng 

ANALYSIS  OF  TRACE  ELEMtNTS  IN  OVERBURDEN 

AREA  A,  SLXTION  32 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 


January  IS,  197& 
Job  No.  63-1^*7 


:zi-.'c    Sesth.":.      Lab  No. 


Ni  crate 
Hi  troc;cn 


Armor  i  a 
Hi  rrogen 


Boron  Selenium 


Molybdenum     Mercury      Zinc      Iron      Manganese      Copper      Cad,-Mu->      Lead  Nickel 


■w.«:t- 


0-2  52927 

2-6  52=23 

6-8  52929 

8-11  52530 

tl  -  14  52931 

14  -  17  52532 
17  -  19  52933 

15  -  21  52534 
2!  -  27  52535 
27  -  31  52536 
31  -  36  52937 
36  -  *S  .  52533 
46  -  56  52539 
56  -  66  525-0 
66  -  76  '  52541 
76  -  £6  52542 
£6  -  56  52543 
56  -  106  52344 

1C6  -  116  52545 

US  -  126  52546 

126  -  136  523^.7 

1;6  -  145  52343 

Ji6  -  156  525-9 

156  -  159  52350 

I. s.  ia'3  -  150  52551 

1.3.  1=3  -  2C0  52552 

!.3.  2::  -  210  52553 

I.E.  2:0  -  220  52534 

1.3.  220  -  230  52555 


U3 

1 

-P. 

CO 


0M 
0.22 
0.67 
3.00 
2.61 
2.85 
3.66 
2M 
1.11 
0.4^ 
0.33 
0.33 
0.39 
0.22 
O.M. 
0.50 
0.23 
0.28" 


22 
22 
33 
23 

0.50 
0.50 
0.44 
0.39 
0.28 
0.22 
0.17 


24.7 

15.8 

23.6 

19.7 

15.4 

24.0 

20.8 

20.9 

17.2 

23.3 

32.9 

38.3 

kk.k 

30.1 

26.9 

2!  .3 

23.3 

25.4 

24.0 

26.9 

25.1 

19.7 

22.9 

31.5 

24.7 

18.6 

19.0 

17.9 

17.9 


1  2°, 

-0.02 

-0.20 

O.C32 

1  <;q 

0.04 

0. 26  ■ 

0.026 

1  6q 

-0.02 

-0.20 

0.021 

1 

1  •  j  j 

0.02 

-0.20 

0.028 

1  2°. 

0.03 

-0.20 

0.019 

1  19 

0.02 

0.33 

0.102 

1 .05 

■  0.05 

-c.20 

0.036 

1 .29 

0.02 

-0.20 

0.009 

1 .04 

0.02 

0.20 

0.016 

1 .49 

-0.02 

0.22 

0.024 

2.18 

-0.02 

-0.20 

0.042 

1.G8 

0.02 

0.98 

0.050 

1.04 

0.03 

0.G2 

0.051 

1.29 

-0.02  . 

0.54 

0.023 

6.95 

-0.02 

0.43 

0.021 

1.04 

0.02 

0.58 

0.033 

1.29 

-0.02 

0.27 

0.03! 

1.29 

0.02 

0.6! 

0.021 

2.03 

0.04  ; 

0.39 

0.037 

1.34 

0.04 

0.47 

0.C60 

1.19 

0.02 

0.71 

0.007 

0.50 

-0.02 

0.37 

0.036 

1.64 

0.02 

0.85 

0.045 

11.9 

0.04 

0.27 

0.108 

2.08 

0.02  ■ 

0.23 

0.008 

1.54 

-0.02 

0.28 

0.030 

1.34 

•0.03 

0.21 

0.012 

1.39 

-0.02 

0.27 

0.010 

1.49 

-0.02 

0.25 

0.012 

8.35 

12.9 

4.54 

O.58 

0.03 

0.6 

1.52 

37.6 

2.69 

•  2.93 

0.07 

3.1 

3-15 

13.4 

3.68 

0.98 

0.03 

1.6 

1.19 

26.2 

7.80 

1.18 

0.03 

3.3 

0.90 

11.7 

2.54 

1.33 

0.04 

1.4 

1.52 

41.0 

1.78 

2.38 

C.06 

2.9 

0.66 

18.2 

5.05 

0.C2 

0.01 

1.2 

0.60 

6.5 

1.50 

0.98 

-0.0! 

1.4 

3.41 

61.6 

12.6 

0.77 

-0.01  ' 

0.5 

2.33 

31.3 

4.31 

3.09 

0.03 

6.1 

1.18 

52.2 

1.38 

.  8.08 

0.03 

6.8 

5.08 

40.8 

6.79 

5.37 

C.04 

5.2 

5.22 

50.0 

7.28 

2.38 

0.04 

6.4 

4.78 

69.0 

9.06 

1.67 

0.03 

2.8 

3.20 

85.0 

6.37 

2.51 

0.C4 

7.5 

2.05 

52.0 

5.22 

3.16 

-0.01 

8.4 

1.72 

67.0 

5.06 

2.23 

-0.01 

15.5 

3.42 

64.0 

0.52 

1.54 

0.01 

5.9 

1.64 

102.0 

15.7 
9.69 

2.90  • 

-0.01 

3.6 

2.80 

62.0 

2.09 

-0.01 

2.6 

2.23 

90.0 

15.9 

2.30 

-0.01 

5.7 

2.51 

63.0 

8.01 

1.41  . 

.  -0.01 

3.2 

5.52 

69.0 

10.6 

3.09 

o.c-» 

11.1 

5.37 

92.0 

16.9 

6.4*4 

0.23 

4.9 

9.0-. 

57.0 

7.33  ' 

1.75 

0.02 

6.3 

5.63 

82.0 

5.56 

1.79 

0.01 

3.9 

4.48 

22.7 

1.07  ' 

1.47 

-0.01 

1.9 

2.57 

20.4 

2.15 

1 .00 

-0.01 

1.5 

8.23 

21.8 

2.64 

0.78 

-0.01 

1.7 

0.14 
0.67 
0.04 
0.CS 
C.'.l 
0.52 

-CO! 

-0.0! 
0.CS 

0.  C2 
1.62 
2.47 
2.76 
1.60 
2.^4 

1.  V0 
0.63 
1.11 

0.  53 

1.  C4 
1.47 
1.13 
2.52 

2.  C3 
l.iO 
0.=: 
0.33 
C.-3 
0.35 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHN I CAL  ENGINEERS 
Greet  Fa '  I  s ,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming 

CHEMICAL  ANALYSIS  OF  T0PS01L  AND  OVERBURDEN  January  19,  1976 

AREA  A  SECTION  32  Job  No.  69-1*7  - 
55000N  1.80O0E 
UESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 


Conduct- 

tivity      Satura-  Calcium     Calcium  Magnesium     Sodium  Sodium 


trnhos/ 

tlon 

neq/ 

meq/ 

Magnesium 

meq/ 

neq/ 

neq/ 

Probable  Subsurface 

■  ■ 

Feet 

Lab  No. 

pH 

cm 

I 

Liter 

100  grans* 

meq/LI ter 

100  grams* 

LI  ter 

100  grans*  SAR 

Texture** 

Ferrat  ion 

0 

- 

6 

52=06 

8.0 

0.65 

36.0 

0.87 

0.03 

1 .06 

0.0* 

6.17 

I  .  11 

0.  zo 

Sandy  Clay  Loan 

Dfc.  Brown  Tossoil 

8 

— 

13 

52307 

8.2 

8.75 

32.0 

22.* 

0.72 

37.5 

1 .20 

67.2 

2.15 

12.28 

Sandy  Loam 

Ok.  Brown  Clay 

'  3 

1  / 

t*  1  C  fl  ft 

o.z 

H  f\r\ 
0 .  w 

■ili  7 

ft  7Q 
U.  /3 

>»•  3 

1 .  t  0 

2.15 

11.72 

Loam 

Prowfi  Sar,'v  S^ale 

17 

24 

52  =  09 

7.9 

5.30 

33.7 

8.36 

0.28 

21.0 

0.71 

*2.* 

l.*3 

11.07 

Loam 

Brown  Sandy  Shale 

tk 

29 

52310 

7.5 

*.30 

*M 

9.*8 

0.*2 

18.2 

0.81 

31.8 

l.*i 

8.55 

Silty  Clay  Loam 

Gray  Shale 

?  i 

52311 

8.2 

3.10 

37.7 

*.03 

0.15 

5.99 

0.23 

23.8 

I.09 

12.87 

Silt  Loam 
Clay 

Brcwn  Shale 

11 

35 

52  =  12 

8.1 

3.20 

53.* 

3.59 

0.19 

9.59 

0.51 

26.1 

1.39 

10.17 

Gray  Shale 

25 

*2 

52313 

8.2 

2.60 

30.7 

2.99 

0.09 

'5.51 

0.17 

23.2 

0.71 

11.25 

Loam 

Brcwn  Sandy  Shale 

*5  uj 

5231* 

8,1 

3.*0 

3*. 2 

3.8* 

0.13 

8.99 

0.31 

26.7 

0.91 

10.5* 

Silt  Loam 

0k.  Brown  Shale 

*7  ~ 

5:315 

7.9 

2.70 

32.0 

3.2* 

0.10 

*.95 

0.16 

21 .8 

0.70 

10.77 

Sandy  C lay  Loam 

Gray  Sandstone 

5'  -P» 

52D1S 

8.1  ■ 

2.80 

60.9 

2.50 

0.15 

5.*5 

0.3j 

23.7 

1.** 

1 1.89 

Clay 

Gray  Shale 

5  i 

55  * 

52317 

8.3 

3.10 

35.1 

2.*3 

0.09 

3.25 

0.11 

29.7 

1.0* 

17.62 

Silt  Loan 

Brown  Shale 

55 

57 

52313 

7.3 

*.6o 

5*. 8 

12.1 

0.66 

l*.l 

0.77 

35.2 

1.33 

9.73 

Silty  Clay 

Gray  Shale 

57 

ik 

52313 

c.* 

3.80 

23.6 

2.69 

0.08 

2.6* 

0.08 

*1.0 

1.17 

25.1 1 

Lean 

3rov.n  Saniy  Shale 

— 

7* 

52920 

7.9 

3.50 

*2.5 

2.*5 

0.11 

2.35 

0.10  • 

36.0 

1.53 

23.!* 

Si  1  ty  Clay  Loam 

Gray  Shale 

■ 

— 

110  I.E. 

52321 

7.* 

2.85 

*5.5 

3.05 

0.1* 

2.07 

0.09 

27.8 

1.26 

17.38 

Si lty  Clay 
Silt  Loam 

0k.  Cray  Shale 

M3 

120  1.8. 

5-322 

7.1 

3.60 

3*.* 

8.9* 

0.3! 

6.67 

0.23 

31.1 

1.07 

11.13 

0k.  Gray  Srale 

; i  j 

130  I .3. 

52323 

7-5 

3.70 

31.7 

7.00 

0.22 

5.*8 

0.17  ' 

31.9 

1.01 

12.77 

Loam 

Ok.  Gray  Sc-dy  Shale 

i  -  ~ 

i  ;  ^ 

12,3  1.5. 

5232* 

7.8 

2.00 

26.9 

*.58 

0.12 

3.15 

0.08 

!*.* 

0.39 

7.32 

Sandy  Loam 

Gray  Sar.dszc-.e 

;o 

150  1.3. 

52325 

7.5 

1.35 

26.9 

3.58 

0.10 

3.35 

0.09 

7.75 

0.21 

*.16 

Sandy  Loam 

Gray  Sands :or.e 

15: 

iso  i.e. 

52326 

7.3 

1.60 

30.0 

3.6* 

0.11  ■ 

3.30 

0.10 

10.3 

0.31 

5.53 

Sandy  Loam 

Gray  Sandstone 

*Cven  Ory  Soil 

**U.  S.  Department  of  Agriculture  Soil  Textural  Triangle 


NORTHERN  TESTING  LABORATORIES,  INC. 
CONSULTING  GEOTECHNtCAl  ENGINEERS 
Great  Falls,  Billings,  Montana  -  Boise,  Idaho  -  Gillette,  Wyoming  _ 

ANALYSIS  OF  TRACE  ELEMENTS  IN  OVERBURDEN 
ARjiA_A,  SECTION  32 
WESTERN  ENERGY  COMPANY  -  COLSTRIP,  MONTANA 

All  In  Parts  Per  Million      (-)   Indicates  Loss  Than  Given  Value  • 


January  19,  1976 
Job  Ho.  63-1^7 


zi    Depth.  Ft.    Lab  No. 


Ni  trate 
N I trocen 


Anmon  ia 
Ni  trogen 


Boron  Selenium 


0-8 

52SC6 

0.44 

18.6 

8-13 

52=07 

0.1 7 

19.3 

13  -  '7 

52903 

0.11 

22.6 

17  -  24 

52909 

0.11 

23.6 

2;  -  29 

52510 

0.17 

20.8 

29  -  32 

5231  1 

0.06 

21.8 

32  -  35 

52912 

0.17 

27.9 

35  -  42 

52913 

0.06 

19.7 

42  -  AS 

52914 

0.1 1 

22.2 

43  -  47 

52915 

0.11 

26.9 

-7  -  51 

52515 

0.22 

25.  4 

CO 

ro 
i 

51  -  55 

52517 

0.1  1 

24.7 

55  -  57 

52213 

0.28 

25.  4 

-P» 

57  -  64 

52919 

0.28 

20. A 

H  -  74 
;c5  -  no 

52920 
52521 

0.28 
0.44 

21.1 
26.9 

'  ? 

'.10  -  120 

52522 

0.67 

23.6 

1.5. 

1:0  -  1-0 

52523 

0.22 

24.3 

: .;. 

130  - 

52  =  2; 

0.11 

27.6 

i;o  -  150 

52S25 

0.17 

26.1 

1.5. 

150  -  160 

52526 

0.22 

20.4 

1.74 
1.54 
1.19 

0.09 
1.29 
0.60 
1.19 
1.5* 
1.49 

2.03 
1.34 
0.74 
1.29 
0.84- 
1.14 
4.12 
1.64 
1.59 
0.79 
0.89 
1.64 


-0.02 
-0.02 

0.02 
-0.02 
-0.02 
-0.02 

0.03 
-0.02 
-0.02 
-0.02 
-0.02 
-0.02 

0.02 
-0.02 
-0.02 
-0.02 

0.03 
'  0.03 
-0.02 
-0.02 

0.02 


Molybdenum 

Mercury 

Zinc 

1  ron 

Manganese 

Copper 

Cadmium 

Lead 

Nickel 

-0.20  • 

0.027 

2.50 

9.3 

9.54 

2.57 

0.04 

1.3 

0.33 

0.49 

0.028 

2.60 

16.6 

33.1 

4.35 

0.03 

0.9 

c.  15 

0.21 

0.057 

1.96 

11.6 

19.0 

3.04 

0.03 

1.3 

C.22 

0.33 

0.055 

1.34 

7.6 

5.46 

2.11 

0.02 

0.9 

0.C: 

n  rn 
U.  'jli 

u  •  uu  / 

1  <!1 
I  •  J  J 

2  36 

0.05 

6.0 

1  .CO 

-0.20 

0.041 

2.51 

0.9 

3.98 

4.34 

0.C2 

0.9 

O.Co 

O.ZI 

O.U/O. 

r.  7  1 

4  94 

1 1  0 

•  1.3 

1  17 

-0.20 

0.020 

0.63 

25.5 

5.75 

0.65 

1.2 

0.10 

0.42 

0.058 

2.25 

40.6 

7.63 

1.64 

o'.os 

2.4 

0.33 

0.26 

0.036 

3.26 

73.0 

6.91 

1.61  • 

0.02 

4.6 

C.73 

0.52 

0.071 

-0.01 

87.0 

10.0 

3.13 

0.04 

5.2 

1.75 

0.20 

0.013 

2.25 

21.8 

4.30 

3.40 

0.03 

3.4 

0.17 

.  0.49 

0.150 

2.00 

72.0 

16.4 

3.47 

0.C5 

c.2 

1.E0 

0.48 

•0.033 

2.00 

15.6 

6.60  . 

2.55 

0.C2 

0.5 

0.C4 

0.46 

0.055 

"3.07 

76.0 

12.3 

2.73 

0.05 

5.6 

1.4! 

2.50 

0.180 

9.14 

30.1 

3.40 

.  3.06 

0.05 

10.3 

C.57 

0.47 

0.089 

3.45 

70.0 

5.^2 

1.69 

0.05 

4.7 

0.46 

0.055 

9.50 

65.0 

7.60 

'  1.49 

0.03 

4.4 

0.57 

0.24 

0.025 

2.00 

22.4 

2.50 

0.83 

0.02 

1.9 

0.-7 

0.23 

0.024 

4.92 

35.3 

3.26 

2.01 

0.02 

3.3 

C.75 

0.20 

0.059 

3.75 

31.9 

.  3.52 

1.73 

0.03 

3.1 

C45 

• 

- 


1 


•  •  'V;        :  j,  •    >     •  "■ '•  ••'  '»  v .  -.:   ..  .' •  .  ■    ;•  • ■■  •V'-.-.  V  ■  ■■;   ">'.■  ■■ 

1  '  • ;  .'••>•*.  >iv-".  v         ■     •  ""■        "  '-v.-v.. 

"*  ,  '•,     :'  •  .  OVER  BUR  OEM  AND  INTER  DUROEN     •  •  A  'i>  &  ' 


'.■  •  '•...*»■ 

*    I  - 

•  •  !. 


•  V 


■;•  r^J-.y    '  •  i^:  i  ; .  analysis 

.»  Vr;  i ,' -a  >Vi                                   •*    fop  i                *.  .*'    •  •         .  ••*«.             '•  ;  .  .  ;  ...«.-. 

'  -  V.  .•••«  •«•      I.  ■                       •..            v         -                          •..•••■*.•  .  .."          »•.*•-  . 

.  .-*•    .     •-.,?••?, ...  • .  ■*-••>           •   «t  •  .  •'      ••               .','.*»•  ..."     •».,•••*.-•*#...:*•..■  •  •  •     ■*,>•.  . 

:C/rryy'y-yj{;y-.'.;  y           area  e-2        ,y       ■ \V  :\ :-" 


■ >  .V-  ^y\fe^w*">-U.7  \S  *  V  «*  required  by 

THE  STRIP  MINE  COAL  CONSERVATION  ACT     •        .      ; .         ^  ^ 


■Vt  i  ■    ■ ..." ..  •  ■•;•»;:• ' 


'■ii'i^w  '  *:r  «nd"  ;■.  ..• 


•  •  .  ;-.--t..  v    •  •.  •  . 


;-   ;>:^;v,  •  *.:    pursuant  rules  ajio  regulations  •  .-.vy. 
■  :  '>yyyy     .:-  .  '  ...  •»:;-.•  •  . 

chepter  220'-         v.v-  ••      -3-v--r. v.- ...t- 


It  ■ 


"  •      :'      Session  Lavrs  of  Kcntana,  1973  *. 


'  Prepared  by  "-.^  .:«;  >.•"'.        •      '    •'■  '■• 

.  MONTANA  TESTING  LADORATCRIES,  INC.  ..  v.'' 

•■  •   ■•  >-y. for  '•.  ' 

:"        f  '         V*'.                                                          •                          .  » 

•        .»V:  ^.  *  ;  VESTERN  ENERGY  COAL  COftPANY                          '.  /  -! 

■  '•■>■  ' '  .-^.'f'  :v  v.                   .           .  •                                             :*'       '  . 

o  VV;,  'Ray^nd  t.  Chorlkf    Soils  Specialist 


.  Vl  'ii  .       Raymond  T.  Ct 

i    ...  ...  * . . .  j       ■  # 


f  -.i- 
■> 


no       •       \-       ..-  ■.:>.■:    ■         ......  .     .-    .  •  •  ■ 


»  V    .  .1 

•  -y 


•K  ■ ,  ■■■■ 


t .  ■* 


i         '  ■  ■ 

>-  ;.  -'•  •  .*  ...    .  ,  v.. 


■  -  • :  •  i  .•»« 


;..;.--.'.-B2-46 


•  -  .  •  .    ••  ...  .0£-t.O    ■      •  •  •  i  ; 


PROJECT  TITLE:     OVERBURDEN  AND  INTERBURDEN  ANALYSIS  AS  RELATED  TO  REVEGETATION 
 "  PURPOSES  IN  COLSTRIP,  MONTANA 

JUSTIFICATION; 

Revegetation  can  be  a  problem  from  soils  containing  some  undesirable  char- 
acteristics such  as  high  sodium  (SAR) .  high  salt,  high  percentage  of  clay, 
structure  that  causes  very  little  intake,  and  low  fertility.    This  analysis 
was  conducted  to  evaluate  the  potential  problem  that  may  occur  from  over- 
burden and  interburden  material  during  strip  mining  operations.    This  was 
conducted  to  evaluate  the  problems  that  may  exist  prior  to  mining  operations 
above  the  Rosebud  and  between  the  McKay  and  Rosebud  coal  seams. 
METHODS  AND  MATERIALS: 

1.  Sample  Collection 

Six  sets  of  drill  core  samples  for  Area  E-2  were  submitted  by  Western 
Energy  Coal  Company;  N48  E64/N49  E6A,  N47  E65.  N50  E62.5,  N46  E66.5, 
N52  E62„N47,850  E59.150/  N49.600  E59,100,  and  N51.300  E60.200.  These 
were  taken  at  various  intervals  depending  upon  the  texture  and  color. 

2.  Sample  Preparation 

Samples  were  air  dried  and  split  in  half.    The  first  half  will  be  kept 

in  the  plastic  bag.    The  second  half  was  prepared  for  analysis  as  follows: 

1.  500  grams  screened  for  mechanical  analysis  (9  mesh). 

2.  Screen  12  mesh  and  split  samples  -  h  for  green  house  study 

\  for  lab  analysis 

3.  Sample  for  laboratory  analysis  screened  to  20  mesh  size  and  kept 
for  analysis.  Sample  for  green  house  can  be  used  for  weathering 
also  if  desired.    Because  large  quantities  of  samples  are  required 

*       for  SAR  and  mechanical  analysis,  it  may  be  necessary  to  analyze 
SAR  and  use  the  same  sample  for  mechanical  analysis. 

4.  100  grams  was  sent  to  U.  S.  Testing  Lab  for  trace  elements. 
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5.      Mechanical  analyst*  screen  itio  9  mesh. 
3.      Chemical  Analysis 

J.     pH  and  conductivity  -  saturated  paste 
2.      Sodiun  Adsorption  Ratio. 

also).  This  has  the  same  Interpretation  values  as  SAR. 

- 

■ 

Micro  Analysis 
Copper 

Iron  (chelatable  OPTA) 

t 

Zinc 

Exchangeable  Ammonium 
Nitrate 
Cadmium' 
Lead 
Mercury 
Selenium 
Molybdenum 
Ooron 
Nickel 

5.  C£C 

6.  Mechanical  Analysis 

7.  Plant  Growth  Test  (if  deemed  necessary) 

a)  500  grams  of  air  dried  soil  or  less  if  soil  not  available. 

b)  Add  50  ppm  P  as  concentrated  super  phosphate. 

c)  Add  50  ppm  N  as  NH^NOj  on  weekly  basis. 

d)  Seeded  to  Horsford  barley  6  seeds/pot. 

e)  Water  with  distilled  water  to  .33  bar  or  field  capacity  and 
maintain  weight  daily  ,  and  harvest (dry  weight, ti 1 lers  &  stand) 


RESULTS  AND  DISCUSSION: 

Description  of  Soil  as  Submitted  by  Western  Energy 
Hole  H  HUB  EbU  Area  E-2 
^lo.      Depth  in-feTT  Soil  Description 


709^  o-lO  Light  brown  sandstone,  fine  grained 


7095 


10-20  Ught  brown  sandstone,  fine  grained 

7096  20-30  Light  brown  sandstone,  fine  groined 

7097  30-1*0  Light  brown  sandstone,  fine  grained 

7098  l»0-i»3  "                        Light  brown  sandstone,  fine  grained 

i  • 

7099  143-53  Gray  send  stone,  fine  grained 

7100  53-63  Gray  sandstone,  fine  grained 


63-88 

Coal 

7101 

88-98 

Gray  shale,  fine  grained 

7102 

$3-102 

Gray  shale,  fine  grained 

Hole  #U9  E61*  Area  £-2 

• 

7117 

0-10 

Light  brown  sand,  fine  grained 

7118 

10-20 

Light  brown  sand,  fine  groined 

7119 

20-30 

Light  brown  sand,  fine  groined 

7120 

30-U0 

Light  gray  sand,  fine  grained 

7121 

UO-itf 

Brown  sand,  fine  grained 

7122 

<*5-55 

Gray  sand,  fine  texture 

7123 

55-65 

Gray  silt  shale 

712U 

65-75 

Gray  silt  shale 

7125 

75-85 

Light  gray  silt  shale,  fine  texture 

7126 

.  85-87 

Light  gray  silt  shale 

87-I 12 

Rosebud  Coal 
» 

7127 

112-122 

Gray  silt  shale 

7128 

122.121* 

Gray  silt  shale 

I2U* 

McKay  Coal 

„  i 
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Hole  //  H*i7  E65    Arco  £-2 

Lob  Mo. 

Depth  in  Feet 

Soil  Description 

7129 

0-10 

Light  brown  top  soil 

7130 

10-20 

•    Light  brown  sand,  fine  grained 

7131 

20-30 

Light  brown  sand,  fine  groined 

• 

7132 

30-M) 

Light  brown  sand,  fine  groined 

7133 

t40-U6 

Gray  silt  shale 

7131* 

"i*6-56  • 

Gray  silt  shale 

7135 

56-65 

Gray  silt  shale 

65-90 

Coal 

7136 

90-100 

Gray  silt  sholc,  hord 

• 

100  ♦ 

Coal 

Hole  it 

HS0  E62.5    Area  E-2 

• 

7137 

0-10 

Light  brown  top  soil 

• 

7138 

10-20 

Light  brown  soil 

7139 

20-30 

Light  brown  sandstone,  fine  grained 

71**0 

30-35 

Lig«it  brown  sandstone,  fine  grained 

71M 

35-^5 

Light  gray  silt,  fine  texture 

7\kl 

«*5-55 

Light  gray  silt  shale 

7 1*»3 

55-62 

Lig^t  9ray  silt  *haic 

7lM» 

62-87 

Coal 

71M* 

87-97 

Dark  gray  silt  shale 

71**5 

97-100. 

n<rk  nrav  silt  shale 

109  ♦ 

Dark  gray  silt  shale 
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Hole  H  USX  £62  Area  £-2 
Lab  Ho.      Depth  in  Feet 


0-10 

10-20 

71^8 

20-30 

71t»9 

30-J40 

7150 

1»0-U2 

7151 

W-52  • 

7152 

$2-62 

7153 

62-72 

715** 

72-80 

80-106 

7155 

106-116 

7156 

116-126 

126  ♦ 

Hole     N^6  E66    Area  E-2 


7157 

0-10 

7158 

10-20 

7159 

20-30 

7160 

30-38 

7161 

38-M* 

7162 

7163 

5U-6U 

7l6t* 

.  6U-74 

7165 

7^-78 

78-105 

7166 

105-115 

7167 

115-118 

118  ♦ 

Son  Description 
Light  brown  top  soil,  very  fine  grain  . 
L<ght  brown  sand,  very  fine  grain 
Light  brown  sand,  coarse  grain 
Light  brown  soft  sandstone 
Light  groyish  brown  sandstone,  fine  texture 
Light  gray  silt  shale,  hard 
Light  gray  silt  shale,  hard 
Light  gray  silt  shale,  very  hard 
Light  gray  sand,  mixed 
Coal 

Light  gray  silt  shale 
Gray  silt  shale 
Coal 

Light  brown  sand,  fine  grained 

Brown  sandstone,  very  finc  grained 

Brown  sandstone,  very  fine  grained 

Brown  sandstone,  very  fine  grained 

Brown  sandstone,  very  fine  grained 

Gray  silt  shale 

Gray  silt  shale 

Gray  silt  shale,  hard 

Gray  silt  shale,  hard 
» 

Coal 

Gray  silt  shale,  hard 
Gray  silt  shale,  hard 

Coal 
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Description  of  Soil  as  Submitted  by  Western  Energy 
Mote  tf  ^7,050  ESQ,  ISO 


Lob  No.     Depth  in  Feet 


BlO'i 

0-5 

8185 

5-10 

8186 

10-15 

8187 
81 88 

15-20 
20-25 

8189 

25-30 

8190 

30-35 

819! 

35-40 

8192 

40-45 

8193 

45-50  • 

819*4 
8195 

50-55 
55-60 

8196 

84-90 

8197 

.  90-95 

8198 

95-100 

8199 

100-105 

8200 

105-1 10 

Soil   Poser ipt i on 
Light  brown  clay  loo™,  top  soil 
Light  groy-brown  cloy  loom,  top  soil 
Light  grayish  brown  clay  loom 
Light  grayish  brown- clay  loam 
Light  brown  sandstone,  fine  grained 
Light  reddish  brown  sandstone,  fine  grained 
Light  grayish  brown  sandstone,  fine  grained 
Gray  send  stono,  coarse 
Gray  silt'  stone  shale 
Dork  gray  silt  stone  shale 
Gray  silt  stone  shale 
Gray  silt  stone  shale 

Gray  clay,  intermi ttant  coal 
Light  gray  clay,  some  coal 
Light  gray  clay 
Gray  clay  mixed  with  coal 
Gray  clay  mixed  with  coal 


3) 


8201 

8202 

5-10 

8203 

10-15 

3204 

15-20 

6205 

2C-25 

3206 

25-30 

8207 

30-35 

8208 

35-^0 

8209 

40-45  • 

8210 

45-50 

8211 

50-55 

8212 

55-60 

8213 

60-65 

8214 

65-70 

8215 

70-75 

8216 

75-80 

8217 

80-82 

Coal 

.  82-105 

8218 

1C5-110 

8219 

110-115 

8220 

115-120 

8221 

120-125 

Reddish  brown  fine  sand,  top  soil 
Reddish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone,  fine  grained 
Grayish  brown  sandstone 
Gray-brown  silty  shale 
Groy-brown  silty  shale 
Gray-brown  silty  shale 
Reddish  gray  silty  shale 
Reddish  gray  silty  shale 
Reddish  gray  silty  shale 
Reddish  -:*av  siltv  sh*lc  mixed  with 


coal 


Gray  sandstone,  fine  grained,  with  coal  present 
Light  gray  sandstone  with  coal  present 
Light  gray  sandstone  with  coal  present 
Light  gray  sandstone  with  coal  present 
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■  Mol°  //  MS >  ,300  Et>0,200 


L.-^b  No. 

0«nth  in  Feet 

8222 

0-5 

0223 

5-10 

r*  -»  «*  t 

10-15 

G225 

15-20 

8226 

20-25 

8227 

25-30 

O228  •.•*» 

30-35 

8229- 

3540 

8230 

*l0-M5 

823! 

''5-50 

8232 

50-55 

8233 
823^ 

5S-o0  . 

60-65 

8235 

65-70 

8236 

70-75 

B237 

75-80 

6238 

80-85 

Coal 

85-1 11 

8239 

11 1-1 15 

82*40 

115-120 

8241 

120-125 

125-130 

82^3 

130-132 

Cool 

132-loU 

8244 

1 64-1 09 

82^5 

I69- 174 

Soil  Dcscr ipt  ion 
Very  fine  reddish  gray  sVndf  top  soil 
Reddish  soil  with  gray  clay,  top  soil 
Light  reddish  clay 

Soft  grayish  brown  sandstone, fine  grained 
Soft  grayish  brawn  sandstone,  fine  grained 
Soft  grayish  brown,  sandst one,   fine  grained 
Soft  light  brown  sandstone,  fine  grained 
Soft  reddish  brown  sandstone,  fine  grained 
Gray  silty  stone  shale 
Gray  silty  stone  shale 
Grayish  red  ,  very  fine  sand 

Light  grayish-red  sandstone,  very  fine  grained 
Light  grayish  brown  sandstone,  very  fine  grained 
Gray  silty  clay 
Gray  si Ity  clay 
Gray  silty  cl  «y 
Gray  si lty  clay 
'V 

Gray  silt  stone  with  coal  mixed 
Gray  silty  stone  with  coal  mixed 
Gray  si  It  stone  shale 
Gray  si  It  stone  shale 
Gray  silt  stone  shale 


Hard  gray  silt  stone  shale 
Hard  gray  silt  stone  shale 


B2-53 


Hole  it  \m  Eo'<  (Tables  l.2  6j) 

2  -   ■  —  

J  pH  Is  a  measure  of  hydrogen  ion  activity.     Most  Montana  soils  hove  a  nM 

>       between  6  end  8.2.     pH  loss  than  6  will   increase  solubi I  itv    of  some  ill, 

end  present  a  nutrient  imbalance  while  soil  above  8.2  m      indite    il     If  s, 
]  carbonates,  la.  solubility  of  calcium  and  magnesium  StlXl T&  lllT"* 

'i  ^2thot3d°*oth  *ZZ&m  fi<"^™  *****  -lues  were  very 

lew  na/cver  at  that  depth.     Should  not  cause  any  sodium  related  problems. 

Electrical L  Conduct ivitx  was  very  low  and  should  not'  restrict  plant  growth. 

^  fo^-Ur4,'la!,efS  °!  ^\°rCa  ar°  "ndv  C,aX  »°».  sandy  loan,   |9am  and  clay 

nd  Ih*  2S  bCtWCC°  12  to  2e/'  on  aH  '"crcments  t ken  (CM02- ) 

end  should  maintain  desirable  texture  for  plant  growth.  ' 

Nitrification  of  Exchangeable  ionium  i„  soil  buried  at  lever  dcattok  should 

-P     exch^L P      C?nvcrs*on  to  nitrate  near  the  surface.     It  is  unlikely  that 
^hcgecble  c^oniura  would  leach  readily  because  of  its  nature.  ' 

j         ^^^^^^^^^^-^BBSi  extremely  high.  Layer 

copper!      y  SOC?nS  10  ndVC  *  hi*hcr  C*.5  PP.-n)  of  chelatcble 

Mercury  (acid  extractablc)  was  well  below  >03  ppb  level      Th*  l,v-r  L         .  , 
5        p-!a-arg^h.£nd  b°,<M  4  «"»  —  PP»  *«  "«.1d  not  restrict 

- 

j     1.      Lead  exceeded  5  ppn.  above  the  coal  sec  and  requires  special  handling  of 

2'      ™:V>\i£ValtL:CrY  -t<C<^c  -X  I«U1«  proble.  or  none 
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Tabic           Chemical  Properties  of  Soil  and  Overburden  Materials  Associated  with  Cool  Areas. 

Western  Energy  Coal  Company.     Area  E-2  " 


Hole  £  HUB  E64  .< 


pH 


Lab  No. 

Paste 

Sat'n. 

fect 

% 

• 

0-10 

8.0  . 

23.2 

7095 

10-20 

0.2 

30.3 

7095 

20-30 

8.1  . 

24.5 

7097 

30-1*0 

8.4 

26.3 

7098 

4o-43 

8.1 

25.8 

7099 

43-53  •  ; 

•  .  8.2 

2b.  0 

7100 

53-63 

7.8 

*»0.5 

Coal  Scam 

63-88 

• 

7101 

77-98 

8.0 

27.7 

7102 

90-102 

7.7 

28.5 

■ 

Elect. 
Cond. 


Saturated  Extract 


Cations 


Ca 


Ma 


SAR 


0.33 

9.5 
0,33 

0.1i3 
.0.73 
0.8 

O.87 


-  -  -  -  -  mcq/litcr 


3.9 
3.9 
3.6 
2.1 
4.8 
5.2 
7.5 

6.3 


1 .6 
3.3 
3.9 
1.4 
5.3 
6.2 

7.1 

8.3 
11.9 


2.8 
3.6 
.  4.4 
2.4 
3.0 
4.3 
2.9 

3.1 
*  3.5 


1.72 
2.0S 
2.25 
1.81 
1.3" 
1.4  7 
1.09 

1.(4 
1.03 


Tabic  mjmmm  Results  of  Mechanical  Analysis  (Hydrometer  Method)  with  Nitrates  and  Micro  Nutrients (Zinc,  Iron,  Copper,  and 
Manganese)  for  Overburden  Samples.    Western  Cncrgy  Coal  Company.    Area  E-2  '  — 1  


Hole  ff  HUB  E64 

• 

■ 

- 

• 

• 

Lob  No. 

Ocpth 

%  Clay 

%  Silt 

%  Sand 

Texture 

N03 

Zn 

Fe 

fect 

• 

7094 

0-10 

18.2 

14.3 

67.5 

SL 

0.50 

1.4 

4.6 

7095 

10-20 

24.4 

22.0 

53.6 

SCL 

0.50 

0.2 

4.4 

7096 

20-30 

14.6 

19.6 

65.8 

SL 

3.75 

1.1 

6.3 

7097 

30-40 

12.0  * 

10.4 

77.6 

SL 

2.50 

0.2  * 

3.9 

70?0 

40-43 

21.2 

24.6 

54.2 

SCL 

0.25 

17.5 

16.6 

7099 

43-53 

12.6  ; 

13.6 

73.8 

SL 

0.50 

2.9 

18.4 

7100 

53-63 

28.4  ; 

30.8 

32.8 

Cl- 

1.25 

13.8 

22.9 

Coal  Seem  63-03 

7101 

83-98 

22.0 

36.4 

41.6 

L 

0.25 

■  3.2  : 

7.2  s 

7102 

98-102 

15.6 

40.0  . 

44.4 

L 

0.25 

10.0 

9.8 

Cu 


Mn 


1.2 
1.4 
.1.4 
J. 4 
1.8 
2.0 
4.5 

2.3 
2.4 


2.0 
1.8 
2.8 
2.8 
7.6 
4.0 
4.8 

4.0 
4.8 


Teble           Chcrnfcal  Analysis  of  Overburden  S; 


Loo  NO. 

Depth 

fect 

n  in 

7095 

1  u— *u 

7096 

20-30 

7097  . 

30-4*0 

7098  ■ 

<*0-'i3 

7099  . 

<«3-53 

7100 

53-63 

Coal  Seen 

63-08 

7101 

88-98 

7102 

98-102 

""lies.     Western  Energy  .     Area  E-2. 


I  - 


Ex.NH/, 

Se 

Hn 

(ppen) 

(ptxn) 

• 

'IU.U 

*  0.5 

10.0 

1 1 .0 

*  0.5 

11.0  • 

^0.5  . 

10.0 

12.0 

*0.5 

**0.0 

12.0 

<0.5 

10.0 

12.0 

^0.5 

MO.O 

13.0 

<0.5' 

2^0.0 

If.  •■ 

13.0 

^0.5 

<»0.0 

15.0 

*0.| 

80.0 

B 


0.2 
0.^4 
0.14 
0.3 
0.5 
0.5 
1.3 

0.7 
1.1 


Pb 

Tpprnf 


0.8 
1.0 

0.9 
0.8 
2.2 

2.3 
6.k. 

4.2 
2.3 


Cd 


0.1  : 

0.1 

0.1 

0.1 
0.1 

0.1 
0.2 

0.2  . 
0.2 


0.2 
0.2 


<0.1 
OA 
0.6 

1.9 

1.1 
0.0 


Mo 


0.07 
0.06 
o.ou 
0.03 
0.03 

0.06 

0.09 

0.11 
0.11 


CEC 


raq/lCOgr 
5.0 

5.3 
3.5 
2.5 
3.5 
2.0 

7.5 

2.7 
3.1 


ro 
1 


HOLE  if  V,U9  Eft  (Table  h,5,6)  .  . 

jnH  is  between  6  and  8.2  on  nil  depths  <aco;.t  10-30'  and  hQ-U$' ,  There 

depths-  con  tain  hgiher  pll  but  should  not  limit' plant  growth  if  sodium  is 

;  J 

lew  rind  fortiliycr  supplenented. 

Soluble  salts  nro  well  below  exacted  level  of  anticipated  problems.  So- 
lublo  salts  vere  J»J»3  nnhos/cm  end  lover  throughout  the  dopth.    This  should 
not  restrict  plant  growth  ar.d  development. 

Sodium  Adsorption  Ratio  is  very  low  and  should  not  cnuse  any  soil  related 
problem. 

Textural  classes  of  the  area  are  sandy  loan,  loamy  sand,  loan,  spndy  clay 
loan  and  silty  clay  loam.    Textnro.  remains  favorai.le  and  nay  help  lend)  the 
salt  from  the  shale  to  a  Itwer  depth.    At  S$-e7'  the  fine  material  aecu- 
jroulated  and  should  not  be  allove.:!  to  be  left  on  the  surfs ce. 

titrate  ?J3tro-cn  is  very  lew.    Sxchanjenb '.e  araonlun  is  repeatedly  hish 
(above  10  ppn).    This  should  help  r*lie~e  the  need  of  nitrogen  in  >ter  years 
as  this  becomes  available. 

Chclntnble  2i.-^%  M*«n«:rn«»se ,  Trnn  and  Cerner  are  well  bnlcw  expected 

toxic  levels.    The  copper  nbov*  the  Roseb-J  layer  is  higher  than  the  normal 

level  found  in  soil. 

Selenium  is  very  low  (less  than  .$  ppm)  and  should  not  restrict  any  plant 
growth.  • 

Mercury  Ofo)  is  low  end  should  not  restrict  plant  growth, 
ocrpn  is  well  below  3  Ppm  and  should  not  restrict  plant  growth. 


Hole  (\  Vh9  (continued) 

Ttolyhdcnum  ia  low  and  should  not  restrict  plant  growth. 
Cadmium  is  low  and  should  net  restrict  plant  growth. 

*        *  "  •  • 

Nickel  exceed  1.0  ppn  between  h£-12li  feet.    At  least  this  is  a  suggested 
level  that  nay  cpusc  come  problems  and  should  be  I.cpt  at  lover  depth.  It 
seems  to  be  higher,  above  anr!  below  the  coal  layer. 

■ 

Lead  exceed  5-00  ppn  betw-en  6*>»75  feet,  fl?-87  feet,  and  1 12-122  feet. 
This  nay  cause  sore  problem  in  plant  growth  and  development. 

SUKXART 

1.  Kickel  exceeded  1.0  ppn  between  l;5-12h  feet  and  nay  restrict  normal  plant 
growth . developnent. 

2.  Lead  exceeds  5-0  ppn  between  £f-7£',  35-57',  and  112-222'  and  may 
restrict  normal  plant  growth  and  development. 

3.  Anticipate  no  problem  in  relation  to  text  :re  to  scil  physical  problen, 

»s  texture,  crusting,  low  permeability,  or  other  chemically  related  problems. 
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Chcilcnl  Properties  of  3oi  1  md  (Vcrhurc'sn  Motors  Assoc iotcd  with  Coal  Arc o . 
Western  Energy  Coo  1  CoTp^ny.     Ar;.»3  E-2       "  ~~ 


Hole  //  tiUp  E64 


le.b  f.'o. 


Pcpth 


fect 


pH 
Poste 


7117 
1**1 

ft  in 

u- 1  u 

u.l 

71  1  ft 
/I  1  O 

1 0-20 

8.6 

7110 
ill? 

n  i 
w.3 

7120  . 

30-40  ' 

8.0 

7121 

40-45 

8.3 

7122 

45-55 

0.1 

7123 

55-65 

0.1 

712i» 

65-75 

0.1 

7125 

75-05 

8.0 

7126 

05-87 

7.9 

Cool  Scem 

07-112 

7127 

t 12-122 

8.0 

7128 

122-124 

8.0 

Sot'n, 


% 

28.9 
26.0 
32.6 
26.5 
25.0 
29.8 
31.6 
31.3 
26.7 
S9A 

32.9 
31.8 


Elect. 
Ccnd. 


Saturation  Extract 


mrr.no  3/ 


cm. 


0.2 

0.97 

1.33 

IJf 

0.1^7 

0,2 

1,1 

0,03 

1,53 
ItS 

1.17 
1.7 


Lot  i ens 


Co 


-----  mcq/ 1 i tcr  -  -  -  - 


1.1 

3.1 

6.3 

0.7 

8.0 

10.1 

10.4 

9.3 

2.2 

5.0 

6.0 

7,2 

3.9 

5.6 

4.8 

7.1 

9.4  ... 

11.7 

10.1 

11.2 

5.0 

4.2 

8.5 

6.3 

3.4 
4.9 
3.0 

4.9 
2.5 
2.2 

2.3 
3.6 
5.6 
5.4 

7.0 
11.7 


S  *3 


2.32 

1.79 
3.01 
1.56 
1.33 
2.45 
1.05 
1.43 
1.08 
1.67 

•3.55 
4.30 


Table 


*  Results 
Mcnqonc: 


Mechanical  Anclysis  (Hydrometer  Method)  with  flitrotcs  and  Micro  Nutrients  (Zinc 
for  Overburden  Samples.    V/cr.tcrn  Energy  Coal  Company.    Area  l-l 


Iron,  Co-Tcr.  end 


teb  llo. 

Dyptll 

A  Clay 

%  Silt 

feet 

7M7 

0-10 

10.0 

7.4 

7118 

10-20 

10.4 

6.6 

7119 

20-30 

7.2 

6.4 

7120 

30-'i0 

12.4 

13.0 

7121 

^0-^5 

10.0 

13.0 

7122 

45-55 

15.2 

36. G 

7123 

55-65 

22.4 

27.2 

7IC4 

65-75 

20.4 

32.0 

7125 

75-C5 

16.0 

31 .6 

712o 

C5-C7 

40.0 

32.6 

Cool  Scam  G7-1 12 

7127 

112-122 

26.0 

25.6 

7123 

122-124 

10. 0 

27.6 

%  S^nd  Toxturc 


01.8 
83.0 
86.4 
74.6 
77.0 
48.0 
50.4 
47.6 
51.6 
18.6 

48.4 
54.4 


SL 
IS 
LS 
SL 
SL 
L 

3CL 

L 

L 

SiCL 

SCL 
SL 


NO, 


0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 

0.25 
0.25 


Zn 


3.0 
3.2 

13.0 
2.5 

16.0 

3.9 
4.3 
.2.5 
9.0 
7.5 

14.5 

16.0 


Fe 


3.0 
1.4 
2.4 
2.0 
3.0 
30.0 
50.0 
95.0 
22.9 
30.0 

8.U 
9.3 


Cu 


1.6 
2.0 

0.9 
1.4 
1.4 
2.0 
1.4 
1.0 
l.o 
5.6 

2.6 
2.4 


Kn 


2.4 
2.0 
3.2 
2.3 
5.8 

7.0 
7.4 

9.2 
4.0 
3.2 

3.4 


< 


!*r  Hole  rflSL 


».   Area  E-2 


.  •  *  ' 

'  >.iS  »o.       Depth."  Ex.HH, 


•.•  \       r  ; 
■:.  .7.-7H7 
7118 

•••■■■..7.U9 
v..  7U0  . 

7123  . 
.  .-•  7121* 

;  7125 

7126 


fCCt  f; 

0-10 

10-20 

20-30 
30-UO 

'15-55 


•  ,2t*.0 
.  20.0 
17.0 

15.0 

.  21.0 
36.0 


55-65 :;:,;  ^5.0 


65-75 
75-05  . : 
05-07 


Coal  Seen  07-1 12  ; 
7127 

• ,;  7128. 


•  ■•*•*. 

•.  '  JO? 

•  k  •  I 

••  cn 
o 

1 


t<5.0 
24. 0 
30.0 


112-122  30.0 
122-12**  29.0 


sq'    H.    Hg        •  B 
•(ppn,)  ..      <PPb>  ;>ppm 


0.5 
0.5 
0.5 
0.5 
0.5 


6.0 

10.0 

6.0  .. 

I  ; '  6.0 '.. 

0.6.     '>  J.  16.0 

0.5 sl-.'Jy  20.0  • 

0.5  VAvN..  16.0  ;  ; 
0.5  '  %-v-'30.0 
0.5  V\;  f  .  62.0 

28.0  * 


0.5 
0.5 


1U0.0 


0.2  . 
0.5 
0.1 
.0.2 
0.2 

.0.3 
0.3 
O.U 
0.6 

,2.0 

.1.2 
0.8 


1.3  . 

1.3 

\.k 

1 .9 
2.1 
<*.0 
H.8 

5.7 
U.I 
5.1 

6.8 
3.3 


0.2  0.1 

0.1  ^r-o.iv- 
o.l  0.1 


Mo 

£p>5 
•  >  ■•  •      *  • 

^::i.2-- 
*  0.1 1 
0.07 


tnco/iOOsr 

16.5  ' 
5.0 
19.0 


0.1  ,.  :.  1  ■      Bt2    :H>.ri/;  »♦       ■  H.O 


0.2 

■'■  00.2;  ;v;;; 
0.2 .-. 

:*''■  0.2  1  •'- 

.  0.2  ;  l.*» 


1.2 


1.6 

1.9 
1.6 
1.0 


0.^0  :  • 

0.39  • 

0.26:- 

■ti ;:••>•;  0.26 

-0.71* 
.. ":  0.65 


.r 


..2,7 

2.7 . 

2.7 
•  2.0 

;l  2.0 


•  2.7 
1.7 


.      1 ' 


•  ■ .  .. 


•1  1 .  •  • 

.  1  .••    •••  r- 


•  ■  _ 


i  •••  •'.  •.  •  • 


'  '■ 


;    HOLE  g  »Ii7  E65  (Table  7,  8,  &  9) 
pH  is  unusually  high  on  the  upper  1*0  feet.    This  level  may  indicate  hiCh 

•  csrbonftt.Q ^or  sodium  and  supplenentel  fertilizer  becomes  important: 

f  1'  -V.'3\..."  "v  v  *     -:.  .:  •  ,"  .;.  V:  v         '•."•-•*.•."•  -< 

.  The  ^We-SalW  on  surface  10«  were  moderately  high  and  should  not  be'. 

;  permitted  to  be  left  on  the  surface. 

The  Wer  depth  remain  satisfactory,  and  should  not  restrict  plant 
growth. end  establishment.  "•.  /•  , 

..  ;  -:-  "  \kh         -  .  •     .    ■ '.  .•■   .  •'  '  y\ 

Sodium  Adsorption  Ratio  is  exceptionally  high  on  the  surface  10  feet. 
SAR  blues'  belov  10;  seem  to  be  low  in  sodium  in  relation  to  calcium  and 

magnesium.      '  . ,.;  .        ••>>;•       -  .    *?"      :4  .; 

Texture  of  this  hole  seems  quite  coarse  (sandy  loam  and  loamy  sand).  The 
salt  and  sodium  should  leach  readily  and  prevent  accumulation  near  the 

surface..     '.•  ;'• 

:■  '■'  '•*•  ■        •  •  ■  .*        ;-«•■...  ... 

'Nitrate  Nitrogen  is  very  low.    Exchangeable  ammonium  was  present  through- 
out the  hole  and  concentration  varied  from  8-32  PR?.    This  is  a  source  . 
of  nitrogen  and  nitrogen  requirement  should  be  adjusted  at  seeding. 
Chelateble  Zinc,  Manganese,  Iron  and  Copper  were ~below  the  anticipated 
level  to  decrease  plant  production.    For  some  rceion,  the  sine  content 
was  quite  a  bit  higher  than  normally  found  on  the  surface  soil  in  the 
0-10'  increment.  1 ;,  .'.  .  : 

Selenium  was  very  low,  below  1.0  pPn,  and  should  not  restrict  growth. 

'•  •     .  '  —.'  .  ■ 

llercurv  was  all  below  1:0  ppb  and  veil  below*  expected  toxic  ity  level  of 
5oo  ppb.  '  ... : 


V 


Soron  is  low  and  should  not  restrict  growth. 


_ ,       •■.•.»«•  fc.-         .    .    i       .:.»••■  .  ...  •  .  ,  •■      ......  .. 

•■.•.••.•.-.•:•.»•■  •  /  ■  ...  ■    •  .'.    • ' 

1  ''*'*' j,rn4         chclntnblo  lerd  botwocn  1-5  ohould  ho  looked  at  with  uuspicion. 
j,     ;        "  Depth  between  16-60  contain  3.6  to  lj.0  ppm  load. 


3 


Cndr.lura  io.woll  below  expected  toxicity  levol  of  1.00  ppm. 


■'  '  »,  >.«, .    ......  1    ■  > 


.    •  ..  -  .  ..     I  .  ..    T..  ....  .- 

l  *  ' 


.V,.     •   ■  •  ■  .         V  •  ' 

Michel  exceeds  toxic  level  at  depths  just  bolow  and  Just  above,  the  coal 


.  :  . 


.  •     »  .      .  .  •  .  .  V  "  I 


r*  .*  "-*" 

'"■  "'.     T' "'.  .'*»•<'■' ,  •*■  ; "        ■  ■'.  •"*•  •  .  *  •  '■■ v     ••  »'•*.'* •  * 

*  . «  *  ■.'*«*.'*  "YC      *  •  '        '    '  '     .    '  ■  "'     .  •    •  ■'    .  .  «    T  .."'**,  *5 

,.«;•»        ...v»-..  -,■  -  • -•  .         .   s    •.  .*•• 


'■         reon  at  depths  of  56-65'  and  °0-100',  and  r.ay  restrict  plant  growth.     "'  . 

I 

3. 

IS 


*  k>\;-  i«w 


.••  :T:  •  .  f..'«j-.-.   ••«  *.*»,  :  i  '■  ■  :      -  ■:•  •    t*  ■  ••„ 


V        ... .       '  4  ' 


■'.  i  ... 

*• 

.*« 
I 


» 

3: 


;sn>-.  ^  ••?/•»» 

*  .  .         -  -  .  -  .  r    ■    -i     •  j     •  *            *      :     .  ■      •*  i"  ■  •  ■ .       ..*...  -  i  .1    -  * 

"■:  ■'■  :i;  -hr-^:.  ^v.v/r •           .t-.:.  -.  •♦.  -;.,v  ...V  •  -  v  - 

•  •.-   '  •  t  '       •  •••?"••.*••       •  :'      .      >.~  f •      •  •  . 


-.  ••        •  v    <•       ■ .        .j-'        vi*  ...  ••  -  -  ......      •  f 


r. 

•  i .•  v    .  •  •  •    .  • 

'    .  •  .    *-•.*••  .      v  •  • 

-  *"     *■■-"'"'•"••.'•';"        .  •   '  ■         •  • 


...  ■    ?  • 


■  yablo       '  Chc-nical  Properties  of  Soi 1  ond  Overburden  Materials  Associated  with  Coal  Areas..  .:.  .>  ■•■';-/•  ' 


Western  Energy  Coal  Company.    Area  E-2  .  ,. 


Saturated  Extract 


;    leb  No. 


Orpth  ' 


pH 
Paste 


Sat'n.' 


.Elect. 
Cond, 


Cat i ens 


\:712? 
-  7130 
7131 
*'  7U2 

..••7133 

%  7135 ••' 

Cool  Seam 
•  7136 


fect 
0-10  ?• 

•  10-20:  ^ 
. .   20.30  • '«  : 
t  30-^0 

46-56 


8.3 

•*  ■•'  8.5  :: 
■«  :  :?v..  0.4 

■■V-^-.V-'-i  8.0  ' 
:,>/Vv  -v  '  8«1 

90-100 7.7 


•  v.-:.v 


r:-20.9*v,;: 

,5/r-  23.0-;.^ 

. -:/  •;  :-29.5;-::v, 

■.,■■^.'  .^•.28.3  ; 

^v&;*9-7;^ 
39,0  ■ 


nrr.hos/cni. 

.'2C.S7 
^•13.1*3- 
•0.67 

o.j;. . 

t:,  1.3  • . 
13.03  '  . 


Ca  Ma  f.'a 

..    -  -  -  -  -  mcq/litcr.  r  -         -  - 


27.5 :*■: 
16.5  V 
•^.0  •• 
.  8.3. 

10.8 


75.0 
25.0 

."■  O.o 

. lo.o 

■•.'■•'20.8 


'  ,•  .10.0 

\K  v :  3.2 
-::-3.o- 


•  8.9  .",;/■•:-..■  3.2 

':':.t-i7.ovn-:..^.!;;-:  33.3  ^r?.-;;- 3.7 

15.0    ,  8.7  --5.3 

•  >■■  .*...••';. 


10.50 

3.S5 
0.63 
0.82 
0.7^ 
1.01 
?.?'♦ 

1.51* 


-  '  ..  .  •  ••  •        -  ■  •  ....... 

J  Tabic.       Results  of  Mechanical  Analysis  (Hydronotcr  Method)  with  Nitrates  end  Micro  Nutrients  (Zinc,  Iron,  Copper,  and 

:'.--""7*  Manganese)  for"  Overburden  Spmplcs.    V/cstcrn  Energy  Coal  Company.    Area  £-2.  •  ... 

^   i  *•  •  •    *■      •  *  j*      ■  *  i  .*'•*• 


Labfio.  Depth 
•  fect 


%  Clay        %  Silt        %  Send  Texture 


NO. 


Zn 


Fc 


Cu 


••7129 
7130 
.  7131 
:-7132 


0-10 
10-20 
.  20-30 

.  30-'»o 


8.0 

8.0". 

3.0.-.: 

BAA, 


19.6  72. 

8.4  l-t  >83.6 
1^.2  02.0 


11.2 


V  7133-    .  ^0J»6^:Jf>10.O.^v. 6.0  ^f^-CuO 
7t3U;'-.-'  •  ^6-56  v-^.12.0  6.0  Xr«  -'vCO.O 

J  7l35:r     56-C5  •'•■v  ^'  35.2  v^;-;  ■■■Z0.8;  «.  •  0 
;.  Coal  Soom  65-90 
7136 


SI 

US  . 
LS  . 

sl  ;;: 

L3  .*' 
3L  1 

•  CL.-":. 


0.25  52.6 

0.25  .  6.0 

0.25  4.3 
.0.25 

0.25  ': 
0.25 

0.25  v:l  19.0 


4.6 
4.6 
6.0 


1.6..    ••  7.0 

:4:  :•:  .  3.6 


4.3    ;        6.0  ,--  ;^--.l.l  '        -  3.6 

.  0.9  •1i;/V.f>  2.0  •'.■•■.v/:^  1.2  i  3.4" 

..  1 .6  -V  6.6  'V^^rt:  1 .4;  v.  ;,-*•.  ,4.0 
r-7.5^^Ml5.0''^^;"^2.o>i^:'p : :  6.4 
,.19.0'  .'V  '*  19.0  ••:^*-:*.:^/..2.3>Jt*->-:  '•"  5.8 


y;::^.2.3::V.V-;.  5.8  ■ 


•       •       •   •  •  •  .•  ' .  t  \       •.>..    .  •  ■       :>•  *..  .  J  ...    *•      -  ■  ■  ■•_.•».*       *      •    .        ■     ..  . 


ft. . •  U  •  L. '•:  IS.  U  U  Li , U .  Li  Li  Li'  U:  Uv.;U./U;:  :U  U;  •  u 

-  v  -Toblo  "  '  'Chemical  'Analysts  of  Overburden  Samples.    V/cstcrn  Energy*    Arco  E  -2  ■  '  J;  '•'■■■::;%'Jy!}''~>?'-'\.:--       v'  ';  '*  .- 

'  •  ...  .                .  -    •                          •••        .  -. .  '■  .*  '•                   '*:;•-./  :  .  - 

V;     Lrb .  Mo .        Depth    ;     Cx.HH,.  '           5o:    -    --     Hq      -         D        '         Pb'   ■  Cd       ■•■  Nt  /              Mo '    •  "       CEC  " 


o.  Depth    •     Cx.HM,,'  Se:;  •     '     Hq      -         D        '         Pb     ■  Cd       ■  •     '  Ni     ^   '  ■ "      Mo"    •  "  CEC 

.  ..,        IppO   .  -  •:^.(ppm)^-^:.;..(ppb):->>      tppro).; .     .  (ppm)(  •  .  •:  ■  \p?n)  ^/..-(ppsi)  A'.,.        Vp?*K,  i  Rcq/iecS 

•  '  ••>•■>•■:■  :..f  ■     •  \;-v.v      •.         v- •  •        ; ••>.-. .      ;> «f A':'-.'- - "  '' 

;'V;-'.  o-io  :  •  x  o.o  riW-^^r^i-'ao.o  >V  .,':.o.3  ■*  V-.f^  6.3^V# Q.r-^*? .0.3' ••..:Vvv^^  0.03  -  -'U.O  . 

•.<•••••'  10-20 ^•^;32.o':->^'^V.-'o.5"-:,'':-:->:v2o.o  -:  /r«  ■■*■ 0.3 ^i.i  ^vrT- o.i;  .*•  V 0.3 0.00  2.6 

•  20-30  ■•.      11.0       .;v  0.5  20«°  ■■■    -."'".OO  1.3  .;>•;•.'••• ..  O.I  0.2    ;.\>.,V  0.06  3.0.\ 

.'.  "  «n  /./%  '"  .■:•..    11  a-       .  '  ■' .  n  e  •         •  .in  ft  ft  *        '       1  c.        ••    ft  l  ,  .  ft  ^     *•»••  n  m    ..'  .     9  c 


• ' '  .7130 
..'  7131 

crv-7132 : ::'  30-^0        11.0 ■,•:•!■'•■.■;'.  0.5. ^-."V  -10.0  0.3  . '  V > -  1 .5       •..:(>.}  :        -.0.3  0.07  -'  2.5 

:  ,••  7133  WW  ;    M^O  V.^  :p  0.5;'  :  :  ■  20.0  •:  ^  ./'p.'^;-:  1.5  0.1  '  ,  . *.  ..  0.3  :  > V>  v..  0.12   v  .  2.0 

7135  • 

-;V;.*Coof.  Socm 

"  7136: 
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:.:'-.-%*---.     •     ^^^^.^^ K^v^0^^.r  ^jc&r?^^ 


1 . :    .'  t    <  ■  . 
..  .    •  1 

■»-*.••  • 
*  "•  * 

1  s  *...•*•■ 


\'.o\o  II  fSO  (T.lilc-.  10,  11  T,  12) 

pM  V.ilues  cbavc  30  feet  ncrc  0.3,  0.5  end  0.'«  respectively  at  10»  increments, 
fnesc  depths  my  cause  fertility  inbalancc, 

Sole_Me  j-ilr.s  at  0-20'  were  nodsratelv  hi *jh  04-8  r  hoo/cn)  end  rvjy  restrict 
nerval  pffiu  grcs-ith.    This  depth  should  Ln  pieced  b-jlcw  the  zvrfi.ee. 

Sr_^  ii  lew  in  oil  depths  end  should  not  restrict  plant  root  cbvelo,-  r.t  tr 

f.i~f...  . 1  it/. 

r -;l        •    %  ore  sandy  Jca.n,  lo-ny  sand,  r.lay  Ij.m  end  si?"  !s.        .  ,:e 
V  -Vr .  ."ff..* if «;>!c  rcr  f irr.ie..bi Hty  .•  nil  thr.uM    rot  riitr*'\  ,-!.;  -•; 
c. /.  1  ,  .V.e  lc.:. :?  rend  will  neve  wry  lei  w.  ».r  haldin'j  c        i  t  .• .  .  v.m.j 

icac'-.i.v;       s*.U  is  very  r.%iaiblc  in  cv^rso  teittKvd  :  ails,  sf  .'-1  r:;.. . 
is  vc.-/  >•  wtent  to  prevent  h.rd  layer  to  d-ve'v;>  at  U  i.f  t'r/  ;. 

H i  "r.  ;..' _o i  r.rr>.--n  is  very  lew.     Cxchan^eeh  1  c  £-. mn.  «  i:.  hiijh  £:.  I  tiuu'.a  i  :  a 
very  ucu'ee  or  nitrogen. 

r.~"\  >-h -;».-.-..-  '-.1  e  zinc,  r.v.nr ,incr.g.  ircn  «nd  cr^'ir  ware  rinlyrxd  ind  r.hr    >  :n 

^.  ui.*.ie.;t;  -ticn  cr  t;*.2SO  vaiu-a  ware  Leicw  c:*~.::.-tcd  toxievgy  lev.'  ",  i.-.d 
r:. .  T.  .."r  .t  restrict  plent  rrewtn. 

r-tK---.iu">  -Is  bo'ow  1.0  rp"1  end  shcutd.net  restrict  pU->t  o.-cith. 

I'rxrur*  is  veil  below  expected  tc.ticity  lc^cl  cr.r]  thotild  not  restrict  \'u 
C*rc  highest  level  was  S3  ppb  l!G  oi.  55-^'  dipth. 

7 -r-  i_  is  b-^cw  toxicity  level  end  should  not  restrict  plcnt  rrt'.th. 

to.-i  exceed*,  thj  level  of  5  PP-t  end  may  restrict  tr  prevent  r/r;  >i  rrt';j.':. 

i.  ;  .    ;        ic-;:l  levels  were  fevnd    at  J;»-55'  <rid  hlc  i  it::  i   :  1  <-•-.:, 

(w7-.1; ' )  •    TV; -SO  soils  will  be  evaluated  in  the  grebft  r.yjz       L*  J  tt.vei- 
t.:!;j  it  in.;e.*a:  jvc  thet  this  depth  be  given  spcial  hi.;...n.-vT. 

r..-    •••_-»  is  all  he  lew  0.1  rr^  £nfl  be  lew  or.pestcd  If  :1s  cr  tc-"i •-•'•••/. 

f'ri-o'  tcr.icity  level  is  1.0  rrn»  end  several  ii:*pt;:a  v/ccr-A  this  k-.-ul.  '. i.vie 
c  ;;.n  ,"  c.-e  :'.6-c5 1 ,  VO-lOU' ,  iind  bclc-i  the  ii  isub'  :i  ceil  r  :.  i  (•./•  "  ••>. 

Ti\o..i  i-ivjl*.  raay  rcucr\ct  plant  prc/th.    Creen  hcuuti  is  rcc,.......-- 

{^M;^  ■v-^-i  is  all  lew  ^nd  will  not  rc^rrict  pl.nt  grc.'th. 


1.  Soluble  salts  arc  moderately  high  at  0-20'  end  shculd  be  j:!;:ccd  IjI;  * 
the  surface.    Conductivity  v/aa  *4.3  end  7-23  a-  hcs/cr.i  at  0-iO'  c:vJ  10-:!0' 
respectively. 

i 

2.  -  Ued  exceeds  5  pp*  et  35-55'  end  07-97' •     These  depths  n:y  restrict  r.crr.  =  l 

plant  L'avetdpucAt  and  should  be  properly  placed  well  belc  i  th^  sc.  .'.—  e. 

3.  Jiichil  exceeded  K0  ppra  at  35-62«  and  C/-100*.    These  levels  njy  restrict 
normal  plant  growth. 

:  B2-65 


•..•Tcblo  .tO  ^Chemical"  PropcVtJc^oi^SotV- end  Overburden  Materials  Associoted  with  Coo)  Arees. 
•*  .;_  Western  Encrg/Conl  Company.    Area  E-2.  •../,..  .... 


•  v'Vi: '  Saturotrd  Extract'    ;"    '        ■•*•'». ": -"•  * 


Sat «n/v  •  "         Cond.   •  '  *  Co   ng  "a 


"  71^3  •     ■'•••***  55-62  ••••  8.1  •         ■;•/*  27. <»  ...  :  2*00 

%'  Cool!  Seam  ■  /  .  62-07  'V  C^V&v'   '  >•     <V .        •V.>->*'-  ^  „•.  V;rHX^3«  Y$  *^t!?"e  o 

•    ■  •.  .    ..  .  f-k'  ...  •  .  -v.  •  •  .:  ••>»•»•  .  .rV:  ••■ 
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STfiblc"'  1  Results  ofMechenlcol  Aiic  lysis'  (Hydrometer '  fcthod)  with  Nitrates  and  mcro  Nutrients  (Z.nc,  Iron,  Copscr.  end 
Jl   Kcnocnjeso)  7or~*0vcr burden  bgnplcs.    V.'cstcrn  Energy  Coo)  Cctnpcny.    Area  E-2.. 

V  Holo  H  V60  E62.5  ;-  '"  •  .  ■  ■ 

Lab  Ho.      Depth  '    :'  '%  Clay    :'  V%  5Y1V        %  Sand       Texture   \  Zn  ;  Fo      '  '  '      Cu  '  ^ 


fect 


V  7137  "       o-io  -  .  ■    18.0  16.0  :      66.0         sl  '  ;    •   0.25 ;  :    :  •  9.0       ;   3.o  .        ;-2.3    '  .  M 
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71^5. 9,-100  .■  ..>;.2i.2  ,:.  ,13-2  •     :  65.5.; .  sa  y;,^:--.-;  °-25..:.; I2-2..'--;..: ll-2  v- ■.'^^.,-8  ' 


i;/:TcbW:J2  Chcajkal  /Wysls  of  'Overburden  'Socles. '' --I'sstcrn  Energy.-    Area  E-2.  •  "  -A  "'•  '  '' -:  WK     ^--^ •'- 

-:  ••  :  m  ■•.        •  v         •  ......  ^:.:%vvv^;:^v-:v./ *>-,--;>v. 

,v;;Hgjo  g  N5Q  E62.5 r  ■  '  ,..--y>;x,v;^-::  -V  ■  '•  bv-... .  VV--  •'  v:'-'.* ;        •  :  '.v.^.'rrSv •'. l*  v.~  •  -,s 

i-;/:-  V .,:  7" fo^  ,.;  jtp^,,^)  : ...  ^):;;  ,  ^       (pp.,  .  v.gaJfg5y 

7)^0   "'••.  ••30-35 

*;-:7l*3  >:- •  V55-62 
v  Coal  Scam  ■  62-07 


:ij 7W$  ;  :; -97^00;-, ;29.o::^v.:o.5  ?:;  :   5.0  ^m-^  nm^V. 
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:  T  '.V  '.■.*., 


r  . 

f 

f"    •  . 


j 
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■"•..*'  ■ 

1.  Cholatable  Zinc  vra  low  except  at  UO-J.C  feci  with  fcfcppm.    This  lflyor 
J    ;          Present  '**»  problem,  but  could  bo  mixed  with  the  layer  above  and 

V>low  and  should  present  no  problem  if  mixed  properly.  "/       •'  . 

2.  .  DPTA  chelntable  lead  exceeded  Jppn  between  62-72'  and  116-126', 

end  ^restrict  normal  plant  Gro,t*  rnd  dev,loFnent.    This  layer  should 
|         .bo  Properly  placed  at  lower  depth. 


j     ;     3.    DPTA  chelnteble  nickel  exceed  2  ^between  62-80'  rad  116-126'  and 
!      th°  dept^  :Sho,jld  not  be  Permitted  to  be  left  on  the  surface.    Uculd  be 
preferable  it  should  be  miaed  with  layer  Mediately  abover  and  below  it 
and  placed  at  lover  depth. 


.  J»V  AlVotter^alysis,  both  physical  and  sherJcal  should  not  restrict 
^     plant  grovtji  and  development. 

.■"•;'.*■..,',•*-.'•>""■ 

Soluble  Mlts  vere  very  low  (less  than  2 .Omnhos/cn)'  and  should  not 

•    present  ^ problen  on  seedling  establishment,  and  plant  growth  and  "  ' 

•    ..»•  .»•*»•  •"  •  "  .  -,v   '  , .      ■••      ..  •  \. 
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;,. ;  •'.Tflblo  16    Chentcor Properties  of  Soil  end  Overburden  Materials  Associated  with  Coal  Arc-is 
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••Table  17  Results  of  Mechanlcol  Analysis  (Hydrcinctcr  Method)  with  Nitrates  and  Micro  Nutrients  "(Zinc,''  Iron,  Copper,  end 
'»',  '•  Manganese)  for  Overburden  Samples.    V/cstcrn  Energy  Coal  Company.    Area  . .  . 


.  Hole  ft  VtU6  E66.5 
•  •  -  Lab  >!o.  Depth 
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%  Silt 


%  So.nd     '  Texture 


Zn 
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!  ;   »'       VV^  ^V:''  Hole  if  VM7.GS0  ESQ, ISO  (Tables  13.  20  &  211     '  •■' '"•  . '    'V  i.-^ 


Soluble  salts  are  moderately  high  on  the  surface  25  feet,  and  should  not  be 

tT„  •  .*•:;.':•;•..'  ■  •      ■  •  '  .       •  ■      ■  •  \"  .     ■' '  '  ■ 

J  permitted  to  bo  left  on  the  surface.    Levels  exceed  7.2  mmhos/cm.  on  the  top 

•  : v  -r'-       P-'.'V.-  '•  '  ••       V       ..    •  .  ',  '  "  v  *  ■•  -'.v    "  »• 

M  . . '  25  feet,  but  less  than  2.93  nuihos/cm.  frcm  25  feet  and  below.  ..;  !•  .*■ 

'-.V:"  Ji  ,}  ■  •.<■".-.  •••    .  in.' ,::<:.  v.'  .  .'v'.:-  L-    :  •' 

v      SAR  values  ore  bclcw  *».71  and  should  not  present  any  problems;-      /       '*:  2-v". 


■ .  -.•*•.' 

is-  ' 
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Tcxturo.l  cTrss    is  clay  between  ^5  end  60  feet  and  should  not  be  permitted  to 
■  "  be  .used  for  top  soil  mater ibl.    Depth  beyween  30  and  k$  feet  appears  favorable 
'sa      .  .   for  top  soil  material  based  on  soluble  salts  and  textures.    If  the  trace 
•    elements  appear  favorable  it  can  be  used  for  top  soil  if  necessary. 


Vr.......  -.v 


1   Hitrate  Kitrcgen  is  very  low,  and  should  not  accumulate  and  threaten  under*' 
ground  water  supply,  runoff  into  rivers,  or  collect  in  stock  v/atcr  ponds. 

Exchannccblc  rT-^oium   varies  with  depth  but  arc  present  throughout  the  hole. 
The  cxchcnpccble  crrmcniem  could  be  a  threat  to  underground  or  runoff  water  ' 

j      .  ..    if  not  p.-cpcrly  used  by  plants.    Because  of  the  nitrogen*  present  some  edjust- 

•••>;V^.;        :      ,..     ;:••,  *''.  •        '      .    .  ;  .     .,  ■.. 

ment  on  the  nitrogen  application  should  be  made,  especially  cn  the  second  year 

-  '•    *::  ':•.'.•;.£. ''.»•■«■* '4  -\  i       ...  ..  .  .    •  •  . 

."  1      Selenium  is  very  lew  and  should  not  restrict  plant  growth. 

--4'  ■•;*»¥*'  «.».;-*       •"•      "'    -•    •  •••       ■"  • 

]         •■  .•  .         ••       ■«;-.v:.:-:"-  j  •     •  .   .  . 

,  ;     Corcn  is  very  lew  and  should  not  restrict  plant  growth  from  tho  toxicity  aspect. 
t-cg(^  >s  1c;*  on  the  top  kO  feet  but  increases  at  U0  feet  end  below.    If  5  ppm 


.  '  •  •  v  ••••  ■}  -•  .  .• 

.  .     ■  ..*••'.-•  •  '  •  -f.  ■■ 


•t  •••  .  .  . 


A  ■•■>>•.:.  fb  is  ccns'-dcrcd  high,  ^5-60»  and  8*1-95 •  should  not  be  permitted  for  use 
for  top  soil  material. 

IHckel  is  lc//  cn' the  top  AO  feet  but  exceeds  1.0  ppm  at  *»0  feet  and  bclcw. 

-i .     "•  •': •  -  •  •;;  -  •  ,v  •.  »•> ••  ..• 

J      '.      Xf.  1.0  ppm  is  considered  high,  soil  from  these  depths  should  not  be  permitted 

•  .  <  •  ■•  •:      '  -  •-;  ?**    •    -t  v-:     •  .  .      .   •  • 

V  ^        for  use       'op  soil  material. 

1  ■  ' 


»  . .  •  «■••». 


'.v. ..«"■.  .•     -v.;.    •.•  *. • /.  •        ....  ;  .       :  • 


Molybdenum  is  very  low  and  should  not  restrict  plant  growth. 

•       .  ?:    -  .v?      .32.71.-;  ;  ;  ; 


••'."•.■•'•.■*..'.'        •>  • 

1  Hole  j  I'M.BSO  £50,150  (continued) 

.  Mercury  ''is  all  very  low.    The  highest  value  was  2k  ppb  Kg  which  should  not 

]  restrict  plcnt  growth.  '  • 

•  •  \v::.f;-.  ••  • 

1      *  •  ••«.**•:•'  ••;  .•*.•*.  '        .  :  • 

SUMMARY     ;    .  '',.}.  '-  •        ,".    '■"  7    •  i 

■ .  '•  ■  i  • ..      ;  r  .  ■  . 

1.     Top  25  feet  of  soil  exceeds  7.2  mmnos/cm.  salt  and  should  not  be  per- 

*  mittod  for  use  as  top  soil  material. 

1 
I 
I 
] 

3> 


I 


2.  /  Depth  at  *»0-60«  contains  clay,  lead  and  nickel  that  may  restrict  plcnt 

■V'"  growth  and  special  handling  of  material  should  be  advised. 

:•■«•.•. 

3.  Zinc  appears  high;  27,  50  and  11  ppm  at  95-100',  100-105'  and  105-110' 
respectively,  and  should  not  be  permitted  for  use  near  surface. 

*».     Lead  exceeded  k.k  ppm   at  <*0-95*  excluding  the  coal  layer  (60-6V). 


*! .  <  •    * '  ■     .  •  - 


;  .'BZ-72 


...  i 


*  .    -w  •;.  .-.  "'.1*  "  « 


Toble    Ig  Chc-iicnl  Properties  of  Soil  and  Overburden  Materials  Associated  with  Coal  Arcos. 
V.'cstcrn  Energy    Area,  E-2 

nolo'/;  1^7,050  £59,150  .  •  .  *    '    '  : -'r.'v '    •*'. •••K:-',:L 
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•        ,;.  ■  ;•  ■v.-  •      w  •;•.»•  ■.?■    A.v-c.  t 

\    Tabic  3o  ftc£'.i1ts  of  Hcchr.nlcnl  /«no1ysis  (Hyrfrcnotcr  ftethorl)  v/tth  Hitratcs  ond  Micro 'f.'utricntg  (Zinc',  Iron,  Corner.  '"-  •  , 
•  end  llgngcncsn)  Tor  Overburden  S-ynolcs.    Western  Enemy  Conl  Cornpony.    Area  L'-2 .      ...    .  *.*.• 


i. 


Hole  gnj&Osjo  £59. 150  .■••■■^v. •  .•       ...<v<*  •  •.-•...■:.•..  ,:.,.  .  •  •>;£- 


•  Ub  Ho.         D>:r>th     '      Cloy     '  %  Silt  '      %  Snnd       Texture   v        K0-,  '  2n"               Fc      ':         ■  'cu        '      f'.n '  -  V* 

'•'-^^      ;  '   *  feet  :;<v,;'s  '■>'                          "  -:    ■  ■                      .        "  '.         .      ......    ~r.     7~.  i\ 

;/.8lJy»  •         .0-5  ..       10,2:  ■r;-;?*::36^V:....;y-,  53.^        .»  SL             :0.25       '. . -0.0          .6.0  '•'  V?  ■•      '  1 .8  l.k-1 

V  0IC5  \        \  5-10  -  .  v  1 .6*1       ; SS?-**    -      39.0        -  S1L /'  *; \\  0.25          0.3  *■*:>■.  v.  ^^v"'-'- 2.<*      v  -1.2  >' 

81C6-   ./•  ■;   10-15  ...   :..6.0:1T:;;  .73.8         ;  15.2   n\;  SiL    ■■■'•■^  --.-OiSO-       ■"  *-0.6'"  ■-•■:■■'*■:■  ;i*.6"         -:- '  5.o  7 •"  I  :.  \.k  ' 

»  mi .    •   15-20  •  2.6^;:^:;  35.8         .61.6-.. .:. ;  .    SL..;.            0.50    \  •  0.9  v  :  •  •  ■ "  5.8       '  ' C  ■  1 .8    "      ]  A 
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V.  8191  .       ••:  J5-^0  V:  •  11.6/;^:  15.2-,^-,73.2    .  -   SL  ■' ', .  <;\  \  0^0  .:''.U't.WV'^/  ^  '1?$^?  1            16.2  " 
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T°b,°  ^'SSZish  Analysis  of  •Ovcrburcfcn-Hatcriols-Awoctatcd  with  CooV  Arcos. '  "Uastcfn  Exerny- Co.r  Cc-^nv .  Ar..  r-?/- 

'.Mole  *  r,^7,C;o' C$9,150  :  VV1' :?'•.>*  •■'  ,"•.-.*•;  •  V**- 

:    .-  •■'•■.•.■tc ;■■'•:'■•*■  .'>.r.A ' •>      *  V-     :;.  :'  >-  ;;:v;:^^f:^V.^:>'1-: 

lob  ffg.         c??th  Ex.HH/,"  '         So '        Ho   B      •  Pb      ■      'Vcd''' V-"'  " 


•-  .;•  • 
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nSq/ToO 
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O1C5  '•       ■*  5-10  '  ii5 

0)86     „■■    ':  10-20 
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oiG3        '20-30  :;7$.hr<'^  Vo^' i !r- .tt.o 


(p?m) ;   |  lp?m)  ,.    .•   (ppV;'      •  Ippm)     ..  .    (ppm},,. ...  .  . (ppm)        .  .  (pp.n;  •  v.  •  [p-a)"  

'  10.0^.>;--/Vt).5^;  ;.<^.  0.0:^Yv-;v0.7-viVv,::;  0.7  ^^^.OOKV;:-.^  O^-'/Hv  0.26       '  "  0.7  1 

'»5?o.  ^,^:o,5.;^  vp.o  ••     ■■■  0.0    ^:;o.8     H^o.r^  • '  0.5  -'     *  0  21-"  •   11  ? 

.'•-,,*  f «••;?» ''5-.;  <      .  .•'••%.•-.'         ■••.*.  .*'•'» ji •  •    -i  -; ..  \v..t  ..         •  •— 
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0192      ■      ;  <i0-'«5-W..   i9.o  0.5 ■;•  '  "     8.0  '  0.6.^;&v/^£, 


•°: ■£'■•'!'■  '-o.5;.;,;-v/';v.o.8       ,.o.'i  h;^ :  o.s^.v^p.os'V  j>  **.o  •  •; 
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C19      •    -  55-00  -:.    .18.0  ..V  :.  0.5.  v.  ».0;-:--r^0.9.  :^  "--.OiO: 2  0 

Cool  Sc«n»  60.C-I     '                :  •  •'•     '.•                            ...   .              •*..->•  :  r-;-'-. 
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*  Depths  confined  for"  chemical  analysis.7  *"         ' ;         '        '      •";   ;        >'■«* 'f  C'-r-'"*/ 


*  '  , > If 

.■ 


.  „          •  •  ••  .  •. 

■•   •    ••  1  >•  •   •  ■     •  •: 


.  '- 


•rv -.•.•«.;•.  ".f.  .  •■;   •  ••  •  .*.-  '■■  ■ 


1  *  . 


•    •  •  ...  v.;    .  .- 


r  ••■ 

V 


r. 


.  - »   •   . :. 


V&Ti£ri:S2P£»*±l»i±X.  was  '**2  nvr.hos/cn  at  0-5'  end  separation  of  top  -oil 
;  should  be  mad.  according  to  hereon  information.     The  remaining  depths  fro* 
this  hole  arc  iw  in  salts  and  should  not  restrict  plant  growth    if  other 
..  results  show  favorable.  1  .    .  ... 


•  :■  ^^AdsJor>UonVatio  is  "lew  and  should  not'rcstr let  plant 'de've\oMcnt  \? ■' '% 
...  through  lew  water*  intake,  root  development  or  seedling  establishment.  .  .  ' 

.      *.••.■'    "  •  •V;V\y  ■"•*-■".. :- ■.  •':.*•  .  .   ty  '     ;  .  .'  ... 

Textures  arc  favorable  for  water'  intake  and  plant  growth/  Tenures  consist  ' 
.riDinly  of  locay  sand,  sandy  loam,  occassional  silt  loam  ,  and  sandy  clay  loan.  ' 

..IilLriltc_nUr^nrn  is  considered  very  low  except  at  10-30',  «*0-'l5  •  and  65-70'":"'  • 
V  where  levels  of  5.5  to  19.5  ppa  of  nitrate  nitrogen  were  found.    These  levels' 
.   arc  high  enough  to  support  plant  growth  for  at  least  one  year.    They  could 
..   be  a  potential  nitrate  hazard  in  water  if  not  properly  used  by  crops  or 
.  ..  .placed  near  the  surface  during  mining.     These  depths  should  not  bo  placed 
;     invnediatcly  cbovc  a  clay  layer  which  may  restrict  water  movement  downward.  . 

'  .  JI?C'^r^~^ -hJSBShsi  was!  depleted  in  some  depths  and  it  nay  be  possible  ' 
,.  that  it  was  converted  to  nitrate  after  drilling  was  completed  if  sample  was 
j  left. exposed  to  air  for  a  period  before. analysis  was  completed.     It  could      ^  ■ 

•  be  possible  also  that  nitrates  could  be  leeched  end  accurr-jl atcd  at  th-sc  ■ 

•  depths.    This  is  very  possible  especially  if  the  terrain  where  the  samples  -■ 
■  .were  taken  was  concave  and  collected  run  off  moisture.    The  location  of  some  • 

;.er  these  nitrates  however. are  not  consistent  throughout  the  hole  .which 
.  ma,;cs.  leaching  and  accumulation  questionable.  .  Tor  example,  the  nitrates  ere  . 
:,  high  ac  both  »i0r*5»  and  65-70'  depths  Vend  very  low  immediately  above  or  below 
-  -,  the  ccpth.    This  could  be  due  to  analytical  error,  sampling  contamination  cr  . 

•  nurificeticn  of  exchangeable  ammonium  during  sterege  of  samples.    At  any 
.,, rctc.  th--c  soils  thculd    be  used  appropriately. 


•  i-  •.!.    v  ■ 

•  ...»    .... - 


<PTfo_ch*lataSle)  was  exceptional  ly  high  at  80-82'  and  120-125'  with  200 
>    and  oOO  ppn  Zn.    Those  depths  happen  to  be  in^edietcly  above  the  Rosebud  and 
rf  I.CEay  coal  scams  and  should  not  be  placed  near  the  surface.    Other  dep-hs 
'-  ;  ccn.ta"ning  .sine  near  ?0  ppm  were  60-70'  end  75-00'.  ;«;r/!^?i' 
•y: ' •  •:•.„ 1.V' . ■  7>        . . v :: ;.; •     •    V.;  ;•  .  * "  *  *    \".    ■*    ■  • 

;  Ircn  v/as  lc.v  at  all  depths  except  for  65-70'  depth  with  I'lO  ppra  iron.  ■•' '      V: :P: 

Agriculturally  productive  soil  in  Montana  contains  as  high  as  50  pirn  on 
...the  surface  6  inches  and  sometimes  higher  without  sacrificing  plant  crewth.  V  : 
.   Levels  of  toxicity  of  iren  are  not  definitely  defined.  •  ,    -  v 

'■  ^.i;^'^-:  :■  .";  •  .•'•*  :.,  '  ■  .  ' '.  v 

Copper  and  n;nnencsc  arc  low  end  should  not  restrict  plant  growth.-         -\ *:*•/>•:;* 

.i.t    *.  :  .•  '        ;  ■■.•■:■•>'     •  :       •     •  ■■■■  .v 

.*.  .Salcni*^l  is  1«s  than  0.5  ppm  and  should  not  restrict  plant  growth,  v    '  •! 
»ercury_  is  less  . than  32  ppa  and  should  not  restrict  plant  g rc.it h.  ^     1  :C 

■::■>,'.'•*'■<■'.*'■ '  •';« •:•[•■';*...•>>-•  •*;  ■.-       -        -  ... . 

Borcn  is  less  than.  V;3  pp.n  and  v.-ell  below  anticipated  level  of  problems.  : 

**      *  '  '  '  •  '  j.    ■   *  ■  •  .  **  *  - .  •         '  ¥    .  •       ■  -.  '    *   '  * 

Lead  levels  at  50-82'  exceeded  2  ppm  and  may  offer  some  resistance 'to  plant 
/  grewth.    .      .;.    ,-...:^..--:v.;.V-  .. 

.   Cadmium  is  all  less  than  0.1  ppm  except  120-125'  with  0.2  PPm.    Although  this" 
level  is  considered  potentially  hazardous,  mixing  this  depth  with  the  above 


] 
] 


(Holo  tf  'i?,600  E59, 100/ continued)  :   ;';r       I.  |;  '*••;.•',..  V^-\".  ^V^vV'-V ''  *£.'  /. 

Nickel  is  lecs  than  2  ppm  end  should  not  restrict  plant  growth.  '' 

.-.»•.>.  *•  •  ■  ......    • .    .■  .    ■  ,  ...•.••<'.•'.:  ..-    ,   : .  •,  .  >  •  • 

:num  is  below  1 

•'Porn*  arid  should  not  rcttrtrt  nl.nnt  nrowtK  1      •  1  ■     .  '.♦  .  1  ■'  . 


•  •  •        '  .  ■  ■  .  i'  '  '  '  *  •   

;  ■'   Molybdenum-  is  below  Ippm'and  should  not  restrict  plant  growth. 

• :  "summary  • .;  '  .V-j:;;:  ■:   «*to»MK\>       £ Vvk£^&tf . "OS  ;'-v>  £  ..y ■  S  ':;•:•/  ■'.*.  N  •••    '•; ':. 

'  .  v  Soluble  salts  were  present  only  on  the  top  five' feet  and  information  ;":  *     '•  \-':V 

';   :;  obtained  from  horizen  analysis  should  be  used  to  dctcrmino  top  soil  •  ' 
."  ■•    :  ,;.  potential.  ■  v.'v'. -;/.         ;:V/-..  ;^v;:'»vv  ^^-'v.;^  "•,  Y.       V,:  ••  5&>;.  V.v        .*V'U*  . 

j      .     2.      Nitrate  accumulation  fcund  at.  10-J01,  kO-US't  and  65-70'.  Nitrate 

•      '-:     'tccu.T/.v.jlaticn  of  5.5  to  19. 5  P?m  were  found.    These  levels  can  support  '■ 

.  pUnt  crewth  for  a  year  and  if  placed  near  rooting  zone,  nitrogen  rcquirc- 
j        •  ;        •  ncnt  should  be  adjusted.'  ...  ''•>  ■,  .■  ".     '..  .  .  :.- ■.,  .•  •• -.  .-. 


L » •  .•••A*f'l Exchcngecblc •  atnnontuni  is '  lewcr  than  normally  found  end  nitrification  .  ' 
1  •"    "  f="*C;Y.of  samples  during  storage  is  anticipated.  ^  •  * 

• '  •  'i. v.:  Zinc  v/as  exceptionally  high  at  80-82'  and  120-125'  with  200  and  603   '  :*": 
^  :  ':■    •' ""v'.'w!P«>ra  Zn* '.These  levels  occur  innsediatcly  above  the  Rosebud  and  KcKoy 
J  : '   :".  •;  V;  coal  seams  end  should  not  be  ■  permitted  to  be  placed  near  the  surface. 

•  '  ■'■  •'        •■  •'''*;*. .     ;-V  v..'"- j'^-^V.    - :  j ••  ■•.*..•"   ">;..v-  !  '•/.«* 

-       ,  5-'    teod  levels  exceeded  2  ppm  at  5d-82,,  end  nay  offer  scene  resistance  to 
•  ■*•  normal  plant  growth.  -  :  •  ih.         *.-.v*>-V, .  i       r  .= 


j ":        -  '    normal  pUnt  growth.    ;  ■  ;K  i't^:?v 

j   '      '■.-■■c  I  .. :  K  Z-V7:.n-V-  ''":V      V  »'?•:•*•'  jr'->'--'':v';.!:s  /!>"'.! v'-*}!-  '  ■  V- V  -  Ttr'w 

I)  :.:.  :    •?  V,     >::<     'v, '  ;.  *  ^ 


■•  »■.%..) 


] 


.V 


••  .         .....  .«..;•..?•»*.»•••.•  \..-Zf        *  .  •  ■  -..>••.' i  it-,  ••  .  .•-  . 

T  "    •  '  •         *i-v„;*  s-  *  .^w  •  •        .  "  •    «••.-•••.  : 

••  • .    .■*:•*■••  •«,•-••.  f  ..  "\    »••.     '  •  s    ■  •«  ».•.•••»  •   . .  ■  .         •■•«•«  *  ••*       '    •••       •..  »       •  * 


■ 


.:.         ■■■J.  ».  ••••  •  *„"  -V-     *£f"v  :,i;r   :■  • •"•     '-;  :V,"r'  r>-i^':"!'-'     «:    • :'  ■■■        y.'-y.  ■-:  .':'-.\:t'  ■  ?  .•  7  • •*.]  / 

r  Tablo"  22  Chcnicor  rropsrtics  oF  Soil  "and'  Overburden  Matcrtnlr. ' Asscci ntcJ  wi th  Cool  Areos.-*  £\ Vs!  '•" 


Western  Lncrny    Area  B    Mole  if  >te9.fc00  LS9.I0J  . 


•I 
•. 


►«  Lob  No.  _  Donth 


fect 


-.8201  •v:-:;v\v.  ,!  •  0-5  f-;v>- -K.  8.3 

;.E202:  v-HV. 5-io^;  ■■:iv  8.3 

. ; 62 03 ^ r 8 .•••'I***  10-15 ,  V'Mr > ' : •*  0.2 
:  0205- -/#Vv:  -- 20-25     ■  •     ;  8.o-; 

':8207^:  1^4^30.35 ^V',  8.6 32.3 ■  -:v;    %  ^  0.23-;- ^  ' V1-- 0.1  •  T  •     J  ' ^  vo  2"  v  ■  ' .  '  •  n  l 

.v.:.    v  0.93.-  .•••.2.3.-..  .;•  ■        '3.9  1 .7- •  -     . .  n  «v 


^^Kt^i.oo^       '      •  •  .       U-SCfi:m  j.'.--      •  ilia 

;8213.t^-^rno.U5.V-^-<'8.3  ..  .  IJA     VV  ■     -i^o--  . .  ■  •  -.•^   3*1  '1  *  •  2 

0221   -'.:••!.  :  .  :  120-125  "i  -  i- ,  8." 


g'S.^  W-^W  •  • k      ■     2.3  ;«r^6.3       •  2.33 
•  02-105 •>  •••    :  i.  , H^rV'^Wft^W 


'•   i  •      ...       -'./.v. ^  V'"-    •  "  ■  -  ■'  ■:•./':.         '       -r-       :         •  -  •  •      .. .  :^V!>vV{-;::  :•/;  .:,;v^/-'.-;.v;  -v  ••  - 


••  -v.  4..  .:•*';  ■.  :  "-"v       1    '»/-••;*•"•     •:.->.,-.•..•  .,••?!  ■ 


»  y. 


;-:.T^^L.2.3  Results  of  Mechanical  Analysis  (Hydrometer  Me'hod)  ,4  inf-,.  .    V,,- V"1' "  ': .:':'.'.•'.'  "•"■>  ••' 
^...-•A-  ,  5^55.3357*^^  iron,  C>r~r, 


fi. HoTe'.V  »>V9.6CQ  ES9.1Q0 

te*     ••  • 

LcbJJo.         P=r>th        %  Clo 


fect 


%  Sand  ••  '  Texture 


Fo 


Cu 


*:  8201  :i  {.■.;•.  o-5r 

0202  -a-;v 5-10 

8203/  10-15: 


.  7.6 
11.6 

.  5.8 


,2-2  ,;-.--;v; 79.6  A :/ls 

0.0       •  :..S5.8  :  ^.VV'ls 


L  8205>:^  '20-25        10.6  v.  ..*,  .70  o  5? 

(.  8206  .-;<?,;;  25-30.,;.^  16.4      -  >  15.O  -V^  60.6  !  $[ 

■  8209^.^0^5^^...  7.6  •;.      •  0.0  ?V-:  03  6-:>  '  ^ 

p82io/^.  45-50      n.o -10.0 .#:s'."7e  2V 

;:8212.;^.^'55-60^>;i6.0    •     •  l2#8 
8213';:^,  '  60-65  'itV12.<i-  '  •  10.0 

;  g^^^:65-7o^  i6.6  ;T.v,;io.o 

■82  5  n.:  70-75 1^.8  57.2 
•n*  jp-83     f  27.2,J,y:/-;52.0 

^8217.V;:i:-:V,.-  80-02         25.6         -23.2  * 

:  coai  02.105  •  :  '-^-..-.^Ji 
:;o2io;^...io5-no^r  23.2.-cri::i3.6.;vf 

•8220;v;;/  >r:115-l20/.-T.  12.6  fttf  v.22.2      >  65. 
f 8221  120-125  y-^11. 2  :^*.2|.oAV!67 


75.0 

.71.2 
68.6 
^72.6 
"23.0 
•  .20.0 
51.2 

63.2 

'..63.6 
2 


.4 


SL  : 
SL  ■ 

SL  ..V,. 

sl 

SiL  .  v  ^ 
CL  fx 

scl,:-.a 


'  0.25 
•■•  0.25 
'•"  *5.50 

•  7.50: 

19.50'' 
V  5.00 
.  0.25 

*  0.25 
11.00 

0.25  : 

-  0.25  • 
0.25  " 
>0.25  v( 

• 19.50.:;. 

."; -:'0.25  t> 

0.25 
0.25,  :; 


•  -.:  1-7  , 
o.oi' 

••'  ■•'■6.0  : 
**■  •••  2.0-  •• 

■;•.  vi3.o  ..■ 

6.0-  • 

•.:  3.2  • 

■  3.3  . 
33.0  :. 
•20.6  •  : 
'  3.0  ' 
29.2  •  . 
200.0 


3.9'  :,;;V: 
3.2  V 

2.6 


1.6- 
I.l  ■ 

o.9:: 

:-v-v- v.-1-0' 3.2 

.^r..-v.;  1.5  -l.o 

:  o.6 

^;r^.-K2 

15.0'  ?.'A'.'  *.v-  2.9 ' 
..•  29.2  ,.;.>,i"rf3.;i» 
-:  26.0  ^r",'- 3.6--  r  . 
.  IW.Oi^^'^.s  ^VMl.l  •■••V. 
5.2.-^.^::  : 3. 6  ■.Vry.  6.7  ' 


:3.0 
•  2.0 
2  CO 

3.9 
4.0 
2.2 


•  1 . 


2.0 
1.8 
1.8 

-2.0 
.2 
.0' 
1.2 
2.4 
2.0 
2.3 
6.2 
9.5 
9.2 


;  "I    /o  /       *  ■         — *  *■«  •  •    •  *• »       •     16.6  .  v       ■  .*  7  n  ,*r-. .  a  /.  -•* 

.      68»6  •   :••   SL -v   •*%'^0.25        mfl)'!'  :  v;*..*'?  6 •'»•..  .. 

ji-.-.e  65.2  r-,;  SL  . ■»;»-.       ^-  -\^t=^;  ^  v  > 

•.•vv..y-- :.  >.<•••.-;...•;•.  -J-.' .  •  -   ■  ■  ;  ;'<r-rv.: 

•     .'  I  •    •  .  ......      I    ,•    ,.  .4.  -•  .    .  .  •        ••.  . 
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.  \ 


v. 


•  '4 
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»  ** 


...  . 


.  .if  .  *.!• 
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.1. 


**••'..  r/^---."i"'""Vf."  ."'f -"r.'.-".," 

•  '  ' •••     ' V •  •      i\ >v?--f ■  ;v •••  •       ■ ,.  • s  •  •'■ ,. 

...J  ..v  :'••••  .:;-.■'•■/  % .       -*..;v;-  «»■•*- T  •'.  .- 

.1  (,':'.*.  -   •                        v      '•••>»  v.-  ,.«*  .  .  *  r..:. 


V;  Tcb1o''2t»  Chcnica! 'Analysis  of  Overburden  Material s  Associated  \n  th  Coal  Areas.'  V.'estcrn  Energy  Coal  Cc-psny,  Area'  £-2-. 

Ex.NM     •       Pse',:Vl'-''Hq^V''''    B '        Fb        ""'     Cd    ":-  "'•     Ni   ;    "  ;    'ko  '  CEC- 


 .  ,  (ppm)       ~  .(PpM)-J..,;,.lppbi,         (ppm;         (ppm):v  ,  .  :  Ipp*)     ,  :  ,(ppm)      -:     (p?a)  O    f^q/lCO^r;  £ 


lab  Ho.  D-iDth 


.  ._. ..  feet 


^C201.^-V0-5 


^(.8211        50-60  .<  ^  .23.0^,     0.5  v,^-:-  o.o.  .^00  I A  I..:;:,  W  .0.06  ! 

^i:Uo.65-;r.^v:-33.0  :  ^-  -0^:^^T  /;v:*0^     -3.2  V; •  \  : .  '  0.1 , -  •  ;     1.6  ,  **L0.0*        .  5.0 


'•--62           65-70 20.0  .  *  '^vO.5  14.0  ,.        -0.3^^*.*^^  0.1            1.0           0.11  ,w-^7 

^  8215. 70-75  \ V.2UoA:;;n.v. ©*$,•,,••• -  ■  *lMiy^o*:to:^ .9'% 4{<v*-i-     ■  ••  i-2;^y:^-.o.ii  3.o 

V  V  C217*-. 
v^'  Coal' 

8210......  105 


70-75    %v'.2Uo :*;^:  0.5 > -*•  •  t«».o .i^-^ o.«»:^^,^-i .9'%      o.r  '-w-^.:  uz::£yir.o.u  3-; 

&r:75.82^;K^2^0^^^:0.5.^--k  .  20.0  .;-i>':^o.6;  :.-,^.:^3.o^ 0.1  ■  "  2.0;  ^  0.02 5.0 
.  ...  105-110.  ICO     i;    :0.5  6.0  V;^:^l.^  ^:,.5^     .-  0.1.:  •;•  ;  0.0  0.02  3-5 


-    >  •  i ...  ■  .    •     .  •  •         ■  ■      •  »*'.••'.;'  •■ 

•  .  Helc  //  £60,200  (Tables  25,  26,  &  27)       j  . 

.-'•<.  •  . 

Soluble  salts  arc  very  low  end  anticipate  all  crops  and  grasses  to  perform 

wcl I •  •  ■<•.'. 

•■• .  •         •  ;<  .•  ■': 

Sodium  Adsorption  Ratio  are  also  very  low  and  expect  very  little  crusting  from 

dispersion  of  soils.  .  •-.  ;  '. 


Textures  arc  considered  favoroble  for  all  except  at  1 65 - ! 69 •  v/hcre  heavy  clay 
texture  was  present.     It  occurs  below  the  second  coal  seam  and  should  not  be 
permitted  for  use  near  the  surface.  •   .  . 

■•..••.*:    ■     -         ••     ■  •  '■ 

Hitratc  nitrogen  is  considered  very  lew  on  all  depths  end  should  not  be 
potentially  hazardous  for  underground  water  cr  surface  run  off  into  streams. 

Exchcnocablc  e-niicnfum  is  present  cn  all  depths  end  nitrogen  application  or 
rcquirc-cnt  for  grass  cxtebl  i shment  should  be  adjusted.  *-' 

Salcniu-y  nercury,  boron,  cadmium,  molybdenum  arc  all  be  lev  expected  level 
to  restrict  plant  growth  and  should  not  present  eny  problem. 

Lcad_  exceeded  5  ppm  at. 70-75*,  but  if  it  is  mixed  with  soil  above  and  below 
this  depth,  it  should  not  restrict  plent  growth. 

EflPA  chel .-.table  Mickcl  exceeded  100  ppm  at  10-30'  and  65-1 32* .  The  only  oth 
depth  that  exceeded  5  ppm  was  at  111-115*  immediately  above  the  first  coal 
seem.    These  depths  should  not  be  permitted  to  be  used  near  the  surface.  Values 
above  1 .0  ppm  should  be  used  with  caution  until  better  understanding  of  the 
relative  values  ere  obtained. 

SUMMARY  .  ,'"  ..  \\ 


1.  Soil  contains  very  low  soluble  salts  which  should  not/ restrict  plant  . 

*;<   growth.  ./:.m  ■  ..-.'v  .  .-v.   •  ' 

2.  Exchangeable  ammonium  is  present  and  can  be  potentially  hazardous  to 
underground  water  or  stream  run  off  oa  nitrate  if  not  properly  placed 

.        and  used  by  plants.  .-.*  x 

*  * 

3.  Clay  texture  at  1 6**- 1 69*  should  not  be  permitted  to  be  placed  near  the 
*   surface.    This  layer  was  found  immediately  below  the  second  coal  seem. 

h.      Lead  exceeded  5  ppm  bt>  70-75*  but  if  it  is  mixed  with  soil  ebov*»  end 
below  this  layer,  it  should  dilute  the  concentration  and  not  restrict 
plant  growth. 

5.     Nickel  exceeded  5  ppm  at  111-115'  ,  above  the  first  coal  seem.  This 
layer  should  not  be  permitted  for  use  near  the  surface. 

"  j  '  *....'*.',.  *  .  ■ 


-.*.. 
"1  ■ 


.   . . 


•  • .  •  •  rVf  •.  :;•  ..V-'-.'.    •  ••  .'•  .■  .        .     '  •  .• 


6239 
02^0 

B2U2  •>.;  -125-130  •r;  v^ 

G2t*3  "  .  ..  130-132  ~.  .' 
e2«<'»  •.  16«4-I6?  '.•«"•••:. 

82*45  •  •      ;    169-1 71* 


: i ... •  *:>-- :.. * •  »  0.57* 

♦  '*>  ..•. 5a.«  -i  .^:^vM?v/."      •    ••*••:  :••  v 

•  f;; -  ^o^^  .r,.o- •  0.83 


.■  ^"  ..•  ■  .  r     «.•■..•.»••«•.•.■.     •  ■•  •  V  -  •  •  ••  «  -•  »?•£-.   •     -■....••V  .*«*-« 

•    .  '  •  '".  .    ..    1  ;  .     ■    .»•:•■  •*  •  . 


■       -  ••  •    .   •    •  •:  :  :-:•«■  ;t :•;  ;•■  ..•■■-.v '••  .^v-v-'- 

Tabic^  Results  of  Mcchm.ic^1_An31y^s  (Hydrometer  fteth5d)'v/{th' fiitrotcs  end  Micro  W.tricnts  'fZtnej'S'1'  cii'B 
and  r..-r.o ;ncsc)  ror  Overburden  Scales.    Western  Zncr'ny  Coal  Ccr.-.pany.  Arc5~£^2" —  ■, .  }  ,  .  .  '  — ^ — 1   '1  v»  ? 


it.   ......     *  tl- »v  v:    *  •  *  ,•   ■  .         .  ■    •     ■  ■"**•••*•' 


Hole  //  t!Slt300  £u0,200 

\cb  Depth        S-Clay'     '  %  %\\f  Spnd  • -;V  Texture^      '*  NO  ■     :.r    -Zn'  ffi-ffi*  F^l'^^^QjP^f 

.C225^f.7-..  15-20          5.6  17.2  .^  v-  77.2 :  LS         .      0.25:        0.7  / - '\  •  13.3  V  ••' -  •   2  U  ■ '  "r /ji  "J 

>  822o..;;;^:-;.20-25  ^'^::11.2  »  1 1 .0^^;v*77.8;;  :,v.  St.;  0.25    -S'   3.5  2  lo.^^  '^o-^^  *3  f  * 1 

!  gJJ          Hi? V:- 7,0 ■>  v-^6=VV-::  J5.6.-.0  US,,. ,:/  .0.25         0.9.^v-lo.a:;..^-^o.O- 0^^2.3  -1. 

•/C228  ;:        30-35        -  9.2  f  •'.  0.0'..       02.5  V',.-  LS-.v;.v-     0.25  -V-'V-OV'^  n  .5  0  o';V  = 

.-C230iXv:.,^oJi5->:;;.32.o  ;.•  ;: ..  *3,6 2',A  ;•  ct •  0.25  ■■  -20.0  '  20  v.'  ^y'\X:\  lei  :• 
•C23i'  /.v';v,'.5-50..7; .32.0- /v::.:- 30.0.  rt&zo.r^    •  cl  :•  :  ^ •••0.25        5 .r'V'^     c  o-  r         I.:-'  * 

10233.;^;  55-60  ^.2  ».  V,  i5.O;^.V00.0  . :  u  ■  ?:  •■  •••  0.25- K2  :  .  ;  1  V-y-^i  8  ■  ^  H'V 
•  C23h         60-65-,;  :i  .  6.0    .  ,  :  1 1  .V',:- \-  O2.6   :.  .  ls  0.25   •     1.1  "••     12.3  '■  ••>•  0.6  ^v-  3  6  >' 

£235^.';  ••  65-70       --6.0;        10.6.;, -j-  82.6     ,  L$.:;VV   0.25  ;    V  2.2  ..       33.0    V  =-:"  o.O  V'  .  '  3.2  .  "r 

0236^;    •     70-75  .  :     9.2  ■  •    .    13.0  V     :  77.2         '  SL         .   •    0.25  "      5.3      •     ^0.0  0.6 "^v.:.*  -2.3  '  ■■ 

C257  ^.-:  •  75-00         8.0         .1^0^.;.  7^.0  L$  rC  .     0.25      \  1 1 .5 .'"  30.0     %      .f.T.r. . ^  **; 

•8233 co-35      !2.o  ^/  :i5.2vS:.;;, 72.0  •  • sl       •    0.25     .ko:!.-  •■,S2::?Ci^tto-rS:a  > 
C239  .  ,;•  .111-115  v  20.2 "•■;&<Mu$Pfl;-  30.2,  :.  .-  0.25  :.v:  n.5:;.  '  60.0  v-l-";         >  10.0 

C2.0  U5-120  v     16.0  ,    ...    »»5.T  v, 37.0   .;J,;.L  0.25      .  •  2.  J  '         55.0     -     'A.O      '      ^.5"  : 

■€2  »1  120-125   '    13.2  .  ..  ,.  50,3  V 36.O    ,.>•.-..  SiU-v^--.  '  0.25/-' 92.5  -i    ••    90.0-    '>^3.8  -*;~  '"  13.1  . '  -  • 


n.i. 


C-al  :         JlirJ-g :  -  '5.2      .;  17.6  67.2       ^St>^;.:;0.25.^|:^1;^::  55.0-  N^t$M^^.2 

r:'M  1C1-169  •  't7.6  2C.0  :  *•  '23.6  '..  -c''-^*.  '  0.25*^*  .!n':2''::';,:----' ?s  n-^vV-^Vv-,  n'i- ;.;•>•_  ,  ■ 
o:ns        169-17^  •    31.0   ...   20.6       MMy  :/:J.s^& 


•X.- 


•  •     ••     •      •  •    •  7\--w •  .•'  •••<<  •-•  1  • 

Tablo  *7  Chcnicol  Analysis  of  Overburden  Materials  Associated  wfth.Coal  Arcos.  "V/ostcrn"  Energy -Coal  Ccraany.'  ArcaE-2" 

•  iioic  //;■■!; i  y 3oo. -E60, 200  •'- 


*7.. ^  v -•• * =' : •:•    V: ' iff- ,- , * «v&- :^.;;V, 


Ub  "°-  P;nth'    "        Ex.HH,t           ,SaV                         •    D    /"••■■Pb       .  7  •  •  Cd  .  /  '-7    U\  ■    J  • ' *  7to  ■  •    ■  "  '  CEC  \ 

-.,*ccl -.*.;. (P?^  ~  -.;    •  (ppnij  .  :       Vvlppl>) (pprn>  .>.■. : .  .(ppra;,.       ^.(pprn;.-..  i,^.  .(p?5l)- (pprn)       .  mccj/'l  cjnr" 

5222 :  .  0.5     • '»9.o ^fc^^iM^^^  -o.$^;£-«>os ~: 5.0 ";>'<■• 

G223.     •  5-10 .......  211.0  .,;  «  o.5-.i.--:-ii.o>,.;^;-;o.c  •    ■>*»«^:^o^'i.;.    a.5 '-^%.o6' ^' f 

6226    .  ••  20-25-.-,-  ;•  .10.0:           0.5.^7                  Y.0.7-  •  /  T  '  ^  0.*  ^V"  O.r  V       1 .4  .^;0,|  .t;  'JJ  3  -r*: 

0227  .  ,  25-30  v-^vio.o;.;-  VV.  0.5  :;\;T;  C6.07,'  '  -  ;:0.4 ,  ,    0.6  "U-  :..  o.i  7  77,7  2.07^.  0.14  1  7 
6228. .  .   30-40..  r-:~:\k.Q/,\s:   0.5 -.-      0.1  .r:  ••,o.6:'-.  .v'/o.i       :  0.0  ':^^o  io 4  0 - 

G230     •;•  40-50  \-:v?  3'K0!  ^  V; '  Mj^^g-J  '/^  ^ 0,5      '^  2.4  ;^ 


c:|4  .  *  60-65  v  .... .  ..  17.0.   .;  0.5  ;vV::.  i*».o  .,     o.4    ;  :  '.o.7  vv -  -  0*1  r       0.5  *.  V  K 0.07  2.5^ 

C235  65-70  '14.0.     •  0.5  ^i;   t^O  .  0.4 •  :. 1 .0  {  0.1. K8f -^>-  0.04  7.  \,l 

£       <  '  70-75.     -  16.0  0.5       20.0  .      0 .4  ;;>r'p.0. w^i.e^-o^Vri'-'i.o 

2-  8230*  75*°5  <V.     18,0  '  0.5.:;7.20.0  ...    .  0.3.       -  1.2  0.1  i  .2  0.03     ,  1.8 


J-  • 


Cool  Seen  C5-111  "  •'«  .            '  ,'•  '•'        '     ,  •. 

0239  111-115       •   31 .0  .  V     0.5        .    6.0  -v..  2.0'    >..  -.4.4  ■  •  /     0.1:7.-;     7.0  ->  '  ^  0.04     7 '-5.8 

•  C24o  115-120.    ,  .  44.o  '  - .   0.5 r  ■.•  .  .  6.0  v  v  ;  0.6^;    ?.  3.2:"  :  .v;.o.i 1.8  ::-7>  0.05  •     l.s  - 

8241  120-125          44.0  ..       0.5*  '"     6.0  -    1.2          2.0       :    o.i':          1.4-   ';>o.ll  4.5 

.  0242  .    125-130  7  •  4o.o  •       0.5       .  6.0  0.8  ;•. • ...  .3.0  7  :  ori     . .  1.4    ;-v  0.15  •  •'.  .  4.2  ' 

8243  130-132     7     43.0  '  7      0.5      •     1^.0  '0.7           2.0  VV''  0.1    .v    -  1,6  .••"'0.15  3.2 


1/.-' 


.  *  Depths  combined  for  chemical  analysis  •'  •  ••       7V7'.  -7  Vr.'v'^    v'  -'f! ♦  . 


^.  i» ....  .  .. 


7J. 


1  r. .  *^/v^,&-*^  .    i':,. ••  • ,;' • .     .  ?. 

•;■     ■  PlI  io  h  rcensuro  of  hydrogen  ion  nctivity.    Productivo  soils  havo  a". 

•  p31  in  the 'range,  6.0  to  0.0.  Tor  Groat  Plains  soils,  pH  leas  than  6 

';■   l  y. ' :  is'  tthcoffison ' while  values  higher  then  fl.2  may  indicoto  a  problori,  e.g.  '«'«•'■ ' 

>•  fir^i^^^^^^. '•••vf>^ •  -::f^';-  •  -  -'v/ '  y  .  . ...  • 

.  J   -  undorsirable  solublo  carbonate  content,  low  solubility  of  colciun 

.  vv' *'":  salts,  nutritional  iribnlerico,  etc.    Determinations  were  made  on  vcter-.  .. 


••  •'••~vv-^'":''*--i--?v  CsCO-a  (equivalent)  evaluates  elk  aline  earth  carbon  nto  concentration  * 


...  -  v' Xrr: ■■  expressed  as  CcCO}.    Included  ore  cnlcite,  dolonite,  rnd,  passible   '.  '       .  Y 
;  v,  ^v-'.  ^HDgnesitc.'-  Alkflline  earth  crj*bonrt«c->  re  import  ant  as  n  potential.: .  ; ..  -  :•'>•  ■•■ 

,•  .source  of  calciun  and  npgnesiuh  for  replncenont  of  adsorbed  sodium.  :  i  i' 

:  , ^  V-.";*r :'  i     ;';:-vv'-;i3  ;  "V  •  .-•*;.••        \'y-:'  '  : 

'  '  -.-  * 'duvv-.  (cxchcageeble'.  sodium)  on  the  cation  exchange  complex'  of  clay  ninerals.  ■ 

-3 »  '.  Particle  size  cnelysis  dicgnoscs.  tho  textural  properties^'  i.e.  srndy  •     ■ .  \-  • 

>  :  :  ?  r  V'       loan,  clay  loan,  clay,  etc.    When  clny  content  (particles <  0.002r.nj  ♦ 

'  .'"i';^'^  .■'.''-*■;••  '•:•-•  't  •      ■.'•■•'  -V".  •■  '  1  :  '•  -'••  1  ' ;'  ■    ■■    .;  :  '\   • ; 

^ :':r-;^;^^. is  greater  than  h0/[,  the  r.?.t-rial. is  classed  as  clny  rnd  generally. has  .  •. 


•••.'.*•'». :        • .r"cssociated  'egrononic  nrobleras  of  f#oor  tilth  and  restricted  infil- •  • 

C^.-.<^'?r.;.:-  V tration. -v -  ^  -^M'        ^v^  .       V  .  -:  v> f  :a;;v  V  ::      .,-  , 


of .  ' 

k  •^♦>vj,7-:^''''';.rfn^rt^?n.iiic  'mineralogy,  V-ith'high  quantities  of  exchrngeable 

•t.v. 


rc'-\\';.':.-'~:V-i':^'V;.POsiticn.    Extremely  high  values  may  indicate  high  clay  content 


|  •yv,.v:*;«:v,.:  •:  sodium.;:--;  ^     ^v^:?  .-..v;v*  ;  -, 

J V •;.*•  Electrical  conductivity  (EC)  is  directly'  related  to  the  concentration  ■ 

j • '  -■>'.•;•••.•/' :."•'.■•*•  -v- ■  •  •  •'         ••  *  • 

['''.     V1  . '.  ';•  .oi>  electrolytes,  in  solution".    The  EC,  expressed  as  millinhos  ner 

•   ..'  ■«'"  .  ■  ■•  •'  ~;  '  •'■  ••  •  '•'••'"•■•'••  '.••?«'- -•■v'  ■    -.        ■'"*•'      '  ,."  '■"   >.*'  ■  .     '   '  •  '■ 

r  .   *.  em  as  2^c,  of  saturation  extracts  is  used  for  appraioi  g  the  effect  of 

...'//..••••>':'  .;  ;\'fa^lnlty  9n  Plant  grc.v/th.    EC  less  than  ?  has  negligible  effect,. 2  to 


•••    >',••     :v.v     v!...-..'>':         ••>--.•:/  ::.  /V^v./ • .  •  ..."••■vv/-:.ifVi..  V.r "'.  »•  .• 

;.'     /     /: .:;.-'<;':,^isccn&\dercd  slightly  saline,  h  to  8  is  moderate,  8  to  16  is 


••*  ;.  ;'¥l',-;'>;'''"0>:''.*»*1  ©f  each  soil.    The  conductivity  of  these  extracts  are  creuped 

r  ••.    •   "/ •*  t  ji*  *  tA***-    :  •  ••  '•"  •*•  '      :•                  '                     '        •    •            .       '"' '  ■  v  ' 

•>.<^-->-^<t:?';'  for  c«*cps  that  ere  restricted  to  under  k  Ksshos/ca'  or  those  that 

•  ;.*.  •••            -r  .-:•'••».'•.•'{•• !  '  ^  *■             •     ■         •            •  .■              ..v,-  .     •:.  .  ■,•■>•. 

«en. «*ceed  8  enhos/crn.    Soil  containing  greater  then  nrr.hos/cm 
,iS  «cn51#<:cred  '•moderately  saline"  end  will  decrease  pUnt  growth  "  .' 
end  production.    It  is  believed  that  salts  generally  affect  plant     '  p. 

water  to  v  •  %: 

:    ►  *  ff/  .<:■.     •  i,  •■  •. 
nt  to  require  >■  / 

were  energy  to  cbscrb  end  translocate  water;  (2) "salts  act  v.ithin 
'  ■  ■■  '  .  •         -       '.  -  : ■.  ;  -  ■ 

the  plcnt  by  lev/cring  the  free  energy  of  internal  water  end  sre-' 

&  ve"ttn3  physiolcaica!  processes  that  require  water;  ind  ($)  'scan 


i.  ■  - 


.  '  •  ;  ' v  Si'cwth  cither  by  (1)  decreasing  the  availability  cf  water 

*   -  •        *■...•■*'       1    •  **..•.•.  *    :  «u 

•    f.  -p         ; ,  plants  by  increasing  solute  suction  and  causing  the  plant 


V':  -  v-v  ^  venting  physiolcgical  processes  that  require  water;  .nd  (3)  sc^e 

•>-'/,;.'        V;'.\*7;',::,'':i:-":'V."- '  •'  '    .    •    .  .  •        .  •■.      r  ...        •.  -  ;  ;     '       •  — *  ".  .; 

V:-^X;':^--5«y' tcns  crc  directly  toxic  to  plants.  VvX:":  V'  ^V^. 

?  '^a-:'j ^>"^  ^ fc '  •  •  •  '  "  ■  i-:-i.-v^"';ir'  ■'-  : '■•'•■i  ^••'.^  ;fi-^; 
^  •    '-y;:'-  6.  .  Coticnic  ccnccntratirn  (Ma,  Co,  Kg)  of  water  extracts  at  saturation  " 

en  the  ccaiposition  of  soluble  salts  end  of  ex-        '   •  V. 

vV  • : : ' •' "'' chcngecblo ' or  cdscrbed  cations  in  the  material.  ■  «  .  '    %  .  ^<^- 

7».  ?jditn  Aclsnrntifn  Ratio  f SAR)  is  en  empirical  relationship  to  ex-  .  : 

•Sr';  !^.;;^v         prIC5..s  thie  relative  cctivity  of  sod  ilea  lens  in  exchange  recctiens  with' 

l'x'^:J»'-'         --V^  "  -:  -t^         •  hv  •  •' '         :••  ■.  .•  ■  :  :  • 

.;  soil  when  tho  soil  is  at  cquilibriian  viith  its  solution.    The  SAR 

■•  t^-:^>::v^-;:--:-^oo'^V-^.">  ;::•;  •:.>-•  •-•'.  .-••-•••  ••  .     -       •  '  •.:  •,  /. 

•  -   .•  v.    '  :       calculated  by  the  formulas 


..*•••.';        .•    :«  ....  •    •..',  ....•:  •  •  V*  t-    s  ••  -.yi.v    .  f.v 

J         :  ?  '  •  ; '  .Icn,c  "nccntroticns  <"*o  expressed  in  mi  11 {equivalents  p-.r 'liter  ' 


Soils  that  have  excessive  concentrations  of-  sodium^  celled  "olkclf"." 
^Cn  *cdi™  beCttRSS  the  drninont  cot  ion  "in  the  soi  l  "solution  cr '  the 
J  '  -\ ;  '   J:  ;    ^  exceed  15%  of  tho' er.chcng.cSle 

-  : :     :    /.J  -?: '^  ^^t,Cft*-:lh*  rCl0tWo  P^P^ion  of  sodium  increases  CS  the  col-  • 
3  ;  \  ,:      ^  J^^.^•.^!8,^?i  ^^^'<*?c^»  by  prccipitcticn  when  coil 
■H  r;°IUtUa  bccc-«v^r«  concentrated.    As  the  calcium  end  .r^ncsium 
/^"i^ii^W  ^^T:-f-f r0*:^*  ^^s^ o«  w<  1 1  bccc*e  nsre 'd-nincnt 
/r  M^S^^i^r  ^  end  ncSnesiu:n  coticn  cn  the 

■       •      4  .S^Sf^^^^^"  ,Ctf^'-.  SAS  f»  a  ceasurer^t  ^ 

<  ~         ?  ■ ■  •  Uscd  >°  locate  and  predict.' those  prcbJcxs  that' 

y. -;'.:V    : . .: ^pt^bt;-jUrl'US  f°r  p,Cnt  rfcvcl^^t.    Soils  hsvin3  S/V>  grecter  ( 
•;V::'  '^  -Kan  10        CXP=Ct?d  tp.hove  seme  problems  and  reel a^cn  by  'ccrr- 

,:fM^  the  Vine  Nicies,  end 

^  -  " '  Y- ^  P^r  Physical  properties  asso- 

>:;C:  v'  ;,  ciated I  t;ith  it. 


V: 
1. 


■  ■•     (1)  Mffllte  Mine  Snoils  in  tg»orth^^;;  n,^l ;  ■^^^ 
-4  •  :.        Potential  fcr  ,->cc?--^>^n  u  r  lt    g  ,  •  „    i      ,  char>cteristics  cj 

J       ,•     •  ,?^»/:  w ;><T'*;^  - 1:\ k-^!        Vv- " 

•.; •>        »-..      v  ,.!.«%J«^.>  *  .•  •.  ..,:?,..«..*••«  -.       ......  ■ 


J; 
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OVERBURDEN  Af!D  INTERBURDEN  ANALYSIS  AS  RELATED  TO  REVEGETATION 


Justification: 

m mm — — — ■ — — — — — —  , 

Undesirable  soil  characteristics  such  as  high  sodium  (SAR),  high  salt, 
high  percentage  of  clay,  structures  that  cause  very  little  water  intake, 
and  low  fertility  may  inhibit  reclamation.   This  soil  analysis  and  the 
plant  growth  study  were  conducted  to  evaluate  the  potential  reclamation 
problems  that  may  occur  from  overburden  and  Interburden  materials. 

Methods  and  Materials: 

Two  sets  of  samples  were  collected  for  each  mining  area  by  the  Western 
Energy  Company.    Samples  were  taken  at  12"  increments  until  the  coal 
was  contacted.   The  samples  were  composited  by  depth  according  to  the 
layers  and  related  to  the  log  that  v/as  provided  by  the  Western  Energy 
Company.    Not  more  than  10  feet  intervals  were  composited  when  the 

layer  was  almost  the  same  throughout  the  interval.  Occasionally,  

when  the i.sbil.  was~sandy,  samples  from.. more  than  10  feet  were  compiled. 
One  set  of  samples,  Area  Pit  #6  A10,  was  taken  at  10  foot  increments. 
Analysis  and  report  were  made  accordingly. 

Sample  Preparation: 
Samples  were  air  dried  and  divided  into  two  by  taking  alternate  6  inches 

of  soil  from  each  12"  tube.   One  half  was  kept  in  the  plastic  tube  for 

future  use  and  the  other  half  was  prepared  for  the  complete  soil  analysis. 

When  necessary,  samples  were  crushed  to  1"  by  a  jaw  crusher,  mixed  and 
then  divided  into  the  following  portions: 

1.  500  grams  for  weathering  and  screen  analysis  wherever  desired. 

2.  500  grams  screened  (<9  mesh)  for  mechanical  analysis. 

3.  Screen  <12  mesh  and  divide  into  two  -  one  half  for  greenhouse  study 
and  the  other  half  for  laboratory  analysis. 

4.  Samples  for  laboratory  analysis  were  screened  to  20  mesh  size. 
Samples  designated  for  greenhouse  could  also  be  used  for  the  weathering 
tests  wherever  desired. 


f 
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5.  100  grams  were  sent  to  the  U.  S.  Testing  Lab  for  trace  elements 

analysis. 

6.  For  mechanical  analysis,  samples  were  screened  to  size  9  mesh. 

Chemical  Analysis 

1.  pH  and  conductivity  -  soil  to  solution  of  ratio  1:2. 

2.  Sodium  Adsorption  Ratio  -  (qualified  by  sodium  content). 

3.  Sodium  Exchange  Potential  -  (calculate  if  necessary  -  CEC  also). 
This  has  the  same  interpretation  value  as  SAR. 

4.  Macro  Analysis  -  organic  matter,  nitrate,  phosphorous,  potassium, 
calcium,  magnesium,  sodium,  sulfur. 

5      Micro  Analysis  -  copper,  iron,  manganese,  zinc,  aluminum,  barium, 
cadmium,  lead,  mercury,  silicon,  strontium,  titanium,  selenium,  fluoride, 

molybdenum,  arsenic,  boron. 

6.  Soluble  Salts. 

7.  CEC^ 

8.  Mechanical  Analysis. 

9.  Water  Holding  Capacity,  at  0.33  bar  and  15  bar  suction  (method 
developed  by  Gordon  Decker  "Automatic  Retrieval  and  Analysis  of  Soil 
Characterization  Data"  PhD  Thesis  Montana  State  University.  Bozeman. 
Montana,  December  1972). 

10.  Plant  Growth  Tests. 

a)  500  grams  of  air  dry  soil  (or  less  if  500  grams  of  soil  were  not 

available). 

b)  Add  50  ppm  P  as  concentrated  super  phosphate. 

c)  Add  50  ppm  N  as  NH^  on  weekly  basis. 

d)  Seeded  to  Winoda  winter  wheat  6  seeds/pot. 

e)  Water  with  distilled  water  to  0.33  bar  or  field  capacity  and  weight 

maintained  on  daily  basis. 

f)  Harvest  -  Report  dry  weight,  tillers,  and  stand. 

RESULTS  AND  DISCUSSION  AREA  All 

Hole  i?N52E50  Lab  Mo.  1595-1604  -  Al-1 

Hole  5N51E53  Lab  No.  1630-1637  -  Al-2 
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RFWTSJWD  DISCUSSION  AREA  E 
Hole  #N43-E69  Lab  No.  1605-1614 
Hole  0N51-E61  Lab  No.  1638-1651 

Western  Energy  Company  Test  Hole  Data:    Drill  Hole  No.  N43  E69 
Prospect:   Area  E 

Date:    9-12-73  .  MonUn* 

Sample  Testing 

Depth,  feet  Formation  Record  Depth,  ft.       Lab  No.- 

0-69 

0-46  Light  brown,  fine  grained 

sandstone 


46-69  Gray  sandstone  &  shale 


0-10 

1605 

10-20 

1606 

20-30 

1607 

30-43 

1608 

'43-46 

1609 

46-56 

1610 

56-60 

1611 

60-65 

1612 

65-68 

'  1613 

68-69 

1614 

Western  Energy  Company  Test  Hole  Data:    Drill  Hole  No.  N51  #61 
Prospect:   Area  E 
Date:  9-13-73 
Depth,  feet 
0-36 


35-38 

38-47 
47-53 
53-56 

56-91 


Formation  Record 

Light  brown  fine  grained 


Gray  shale  &  sandstone 

Light  brown  fine  grained 

Gray  shale  &  sandstone 

Light  brown  fine  grained 
sandstone 

Gray  sandstone  &  shale 
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Sample 
Depth,  ft. 

Montana 
Testing 
Lab  No. 

0-10 

1638 

11-20  . 

1639 

21-30 

1640 

31-36 

1641 

37-38 

1642 

38-47 

1643 

47-53 

1644 

53-56 

1645 

56-70 

1656 

71-80 

1647 

81-85 

1648 

85-87 

1649 

88-89 

1650 

90-91 

1650 

Chemical  and  Physical  Analyses  } 

1.  p_H  values  in  both  holes  are  high  and  suggest  the  presence' of  sodium 
and/or  toxic  trace  elements  such  as  aluminum.    (pH  is  used  to  predict 
excess  iron  or  aluminum  that  may  interfere  with  the  availability  of 
phosphorous  and  high  sodium  concentrations  that  may  affect  the  water 
intake  of  the  soil).  i 

2.  Sodium  Adsorption  Ratio  (SAR)  -  Because  pH  values  were  high,  SAR 
values  were  suspected  to  be  high  as  well.    However,  ammonium  acetate  sodium 
concentrations  were  less  than  0.3  me/100  gm  of  soil  and  SAR  values  were 
less  than  2.0.     No  problem  associated  with  sodium  dispersion  of  soil 
particles  causing  low  hydraulic  conductivity  and  low  water  intake  are 
anticipated.  :  ; 

3.  Sodium  Exchange  Potential  -  Not  applicable  to  these  soils  because 
the  SAR  values  were  very  low.  i 

4.  Macro  Analysis  -  Organic  Matter  was  very  low  on  all  samples.  Organic 
matter  increases  as  it  approaches  the  coal  seam  due  to  reasons  given  pre- 
viously. \ 

Nitrate-.'.i trogen  is  very  low  at  all  depths. 

Supplemental  Nitrogen  will  be  required.  ! 

Phosphorous,  Potassium,  Calcium,  Magnessium,  and  Sulfur  -  Sodium  bi- 
carbonate extractable  phosphorous  is  less  than  1.0  ppm  on  all  depths. 
This  soil  is  very  deficient  in  phosphorous  and  may  require  one  or  two 
annual  applications  for  two  years. 
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The  available  potassium  is  considered  low  in  both  holes  in  Area  E.  After 
nixing,  it  is  very  important  that  potassium  become  part  of  the  fertilizer 
requirement  in  establishment  of  permanent  cover. 

Calcium  and  magnesium  levels  are  well  within  the  range  found  In  Montana 
soils.     No  layer  or  depth  indicate  unusual  concentration  and  should  not 
present  any  growth  establishment  problem. 

Sulfur  is  very  high  throughout  the  lower  depth.    If  the  lower  depth 
(10')  is  to  be  mixed  with  the  surface  soil,  additional  sulfur  may  not  be 
required.    In  this  area  it  is  suggested  that  only  the  upper  5  feet  of 
top  soil  be  stockpiled. 

5.  Micro  Analysis  -  EDTA  extractable  -  The  micro  nutrient  extractable 
DTPA  do  not  show  deficiencies  in  any  depth  in  both  holes  of  Area  E.  The 
iron  concentration  increases  in  the  layer  where  clay  content  is  higher. 
The  levels  found  in  this  layer  will  not  cause  any  toxicity  to  plant  growth 
but  this  layer  should  be  separated  from  others  as  carefully  as  possible. 
The  layer  above  this  dense  clay  layer  should  be  separated  with  caution. 

No  unusual  amounts  of  other  trace  elements  were  found  in  these  soils 
that  would  cause  deficiency  or  toxicity  to  plant  growth. 

6.  Soluble  Salts  -  Soluble  salts  were  low  (less  than  2  mmhos/cm)  at  all 
depths  from  the  two  holes  taken  in  Area  E.   Very  little  salt  problems  are 
anticipated  but  if  soil  appears  white,  it  is  probably  related  to  high 
sulfur  sulfate  in  the  profile.  I  \ 

7.  CEC  -  Cation  Exchange  Capacity  is  not  applicable  to  these  soils. 

8.  Mechanical  Analysis  -  Holes  #N43E69  and  #N51E61  contain  a  layer 
high  in  clay.    It  contains  a  clay  loam  layer  at  a  depth  of  43  to  46  feet. 
It  is  not  a  very  dense  clay  layer  but  may  restrict  water  intake.  Hole 
#N51E61  contains  a  high  percent  clay  layer  that  should  not  be  permitted 
to  be  within  the  top  8'  of  soil.   This  layer  is  located  at  a  depth  of 
48-53  feet.    It  is  desirable  that  this  clay  layer  be  mixed  with  some 
coarse  textured  soil  and  be  placed  below  8  feet  from  the  surface. 
Percent      of  clay  could  be  reduced  by  intermixing  layers  that  will 
cause  changes  in  texture  and  composition. 
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The  layer  above  the  coal  scam  did  not  exhibit  a  high  percent  of  clay 
(26.82)  and  sodium  and  salt  concentrations  were  very  low. 

9.  Water  Holding  Capacity  -  The  suction  between  0.33  and  15  bars 
represents  the  amount  of  water  held  by  the  soil  and  available  to  the 
plant.   The  loamy  sands  and  sandy  loams  will  have  low  holding  capacities 
while  the  clay  loams  and  clays  will  exhibit  very  high  water  holding 
capacities.    .  _.  

10.  Plant  Growth  Test  -  In  progress.   No  plant  growth  problems  associated 
with  salt,  sodium,  or  low  hydraulic  conductivity  are  anticipated  from  the 
layer  that  contains  high  clay  content. 

Report  will  be  submitted  separately  when  completed.   :  

RECORDATION; 

1.  The  clay  layer  found  in  Hole  #N51E61  should  not  be  permitted  to  be 
placed  near  the  surface.  It  is  desirable  to  mix  it  with  sandy  soil  and 
place  it  at  lower  depths. 

2.  Trace  elements  seem  to  increase  as  clay  content  increases.  Careful 
sampling  of  all  dense  layers  above  it  is  recommended.'     I.t  should  be 
emphasized  that  two  samples  tested,  Lab  No.  1644  and  1651,  Table  2,  showed 
high  levels  of  boron  (6.3  ppm  and  23.0  ppm,  respectively).    This  should 

be  checked  for,  and  if  levels  >4.0  ppm  are  found  in  other  locations 
during  reclamation,  those  portions  should  not  be  replaced  near  the  bed 
of  the  restored  Rosebud  aquifer  (to  prevent  the- chance  of  future  leaching 
out)  nor  closer  than  8  feet  of  the  surface. 

3.  The  parting  layer  did  not  have  high  levels  of  SAR  or  salt.  Percent 
clay  seems  to  be  higher  but  will  not  lower  hydraulic  conductivity  and 
v/ater  intake  from  the  level  found. 

4.  See  stockpiling  recommendations  that  accompany  the  soil  descriptions. 
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Hydrologic  Terms 


Aquifer  -  The  body  of  porous  material  such  as  a  formation,  group  of 
formations,  or  part  of  a  formation  of  sufficient  permeability  and  storage 
volume  to  transmit  and  yield  ground  water  economically  in  usable  quantities 
to  wells  and  springs. 

Artesian  Condition  -  Ground  water  that  is  confined  under  pressure  between 
relatively  impermeable  or  signficantly  less  permeable  material.    Water  levels 
in  wells  completed  in  artesian  aquifers  will  rise  above  the  top  of  the  aquifer. 

Hydraulic  Conductivity  -  A  measure  of  the  ease  of  movement  of  ground  water 
through  aquifers  and  confining  beds.    It  is  expressed  as  the  volume  of  water 
at  the  existing  kinematic  viscosity  that  will  move  through  a  porous  medium 
in  unit  time  under  a  unit  hydraulic  gradient  through  a  unit  area  measured  at 
right  angles  to  the  direction  of  flow.    By  Darcy's  law,  the  volumetric  flow 
rate  Q  through  an  Area  A  normal  to  the  flow  can  be  expressed  as  Q/A  -  K  dh/ds, 
where  dh/ds  is  the  hydraulic  gradient,  the  variation  in  potentiometric  head, 
along  the  flow  path  ds.    The  coefficient  K  is  the  hydraulic  conductivity  and 
is  the  permeability  of  the  aquifer  multiplied  by  the  specific  weight  of  water 
divided  by  the  fiscipity  of  water.    The  common  units  are  gallons  per  day  per 
square  foot  (gpd/ft  ),  cubic  feet  per  day  per  square  foot  {ft  /d/ft    or  ft/day) 
and  cubic  centimeters  per  second  per  square  centimeter  (cm  I  si  cm    or  cm/sec). 

Hydraulic  Gradient  -  The  variation  in  the  potentiometric  surface  along 
a  flow  line;  see  hydraulic  conductivity. 

Natural  Recharge  -  Infiltration  of  water  under  natural  conditions  from 
land  surface  to  the  saturated  zone  at  the  water  table. 

Permeability  -  The  property  of  a  porous  medium  which  allows  fluids  to 
flow  through  it;  see  hydraulic  conductivity.     In  much  of  the  literature,  the 
term  permeability  is  taken  to  mean  the  same  as  hydraulic  conductivity. 

Potentiometric  Surface  -  The  imaginary  surface  connecting  points  to 
which  water  would  rise  in  tightly-cased  wells  from  a  given  point  or  an 
aquifer.    Potentiometric  is  preferable  to  the  term  piezometric,  which  was 
used  in  the  past. 

Specific  Capacity  -  The  discharge  from  a  well  or  spring,  divided  by  the 
drawdown  at  that  particular  discharge  at  a  particular  time.  Normally 
expressed  in  gallons  per  minute  per  foot  (gpm/ft)  at  a  specific  discharge 
rate.     This  relationship  is  primarily  a  function  of  the  aquifer  transmissivity 
and/or  the  well  efficiency.    Specific  capacity  generally  decreases  at  the 
pumping  period  increased  because  the  drawdown  continually  increases  with  time 
as  the  cone  of  influence  of  the  well  expands. 

Storage  Coefficient  -  The  ability  of  an  aquifer  to  store  water,  expressed 
in  numerical  terms.    It  is  defined  as  the  volume  of  water  released  from  or 
taken  into  storage  per  unit  surface  area  of  the  aquifer  by  a  unit  change-in 
ofjiead.    Iij  confined  aquifers,  the  storage  coefficient  ranges  from  about 
10      to  10     ;  in  unconfined  aquifers,  the  storage  coefficient  is  virtually 
equal  to  the  specific  yield  or  drainable  porosity;  about  0.05  to  0.40. 

Transmissivity  -  In  general,  the  capacity  of  an  aquifer  to  transmit 
water;  equal  to  the  horizontal  hydraulic  conductivity  multiplied  by  the 
saturated  thickness  of  the  aquifer  of  (approximately)  constant  thickness. 
The  normal  units  are:  gallons  per  day  per  foot  (gpd/ft);  cubic  feet  per 
day  per  jjoot  (ft  /d/|t  or  ft  /dat;  and  cubic  centimeters  per  second  per 
foot  (cm  /s/ft  or  cm  /sec). 

Water  Table  -  Imaginery  surface  at  atmospheric  pressure  within  an 
unconfined  aquifer.    It  is  not  bounded  above  by  a  confining  bed. 
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Location:     See  Figure  D-l  for  explanation  of  well-numbering  system. 

Altitude:     Altitude  of  land  surface  at  spring,  estimated  from  U.S.G.S.  7.5  min. 

quad.  topo.  maps,  accurate  to  10  feet. 

Specific  conductance:    Field  electrical  conductance  of  water,  in  micromhos  per 
centimeter  at  25  C. ;  "L"  indicates  laboratory  conductance. 
Aquifer:     Interpretations  by  MBMG.    Coded  sources — R0+,  more  than  150  feet 
above  Rosebud  coal;  R0,  overburden,  0-150  feet  above  Rosebud  coal;  Sub  Mc, 
unspecified  aquifers  stratigraphically  below  McKay  coal. 
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WATER-WELL  DATA  FOR  THE  COLSTRIP  AREA,  SOUTHEASTERN  MONTANA 


Location:    See  Figure  D-l  for  explanation  of  well-numbering  system. 
Altitude:    Altitude  of  land  surface  at  well,  estimated  from  U.S.G.S.  7.5  min. 
quad.  topo.  maps;  accurate  to  10  feet. 

Depth  to  water:  Depths  to  nearest  0.1  foot  measured;  depths  to  nearest  1.0  foot 
reported;  "F"  indicates  flowing  well. 

Specific  conductance^:    Field  electrical  conductance  of  water,  in  micromhos 
per  centimeter  at  25  C. ;  "L"  indicates  laboratory  conductance. 
Aquifer:     Interpretations  by  MBMG.    Coded  sources — R0+,  more  than  150  feet 
above  Rosebud  coal;  RO,  overburden,  0-150  feet  above  Rosebud  coal;  Sub  Mc, 
unspecified  aquifers  stratigraphically  below  McKay  coal. 
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APPENDIX  D-l 

DETAILED  DESCRIPTION  OF  COMMUNITY  TYPES  IN  AREAS  A  AND  E 


Dl-1 


Plant  Community  Descriptions: 

Taken  from:    Ecological  Consulting  Service  1975.    Western  Energy  Ve- 
getation'Production,  Condition  and  Community  Typing.    Mining  areas  A, 
B  and  E.    Project  107. 23. A.    Helena,  Montana.    38  pp. 
Grassland  Communities: 

Agropyron  smithi i -Bromus  spp.-Poa.  spp.  (111.1) 
This  community  was  present  on  mesic  bottomlands  of  heavy  soils. 
The  SCS  range  site  for  this  type  was  classed  as  overflow  (USDA  1971), 
which  is  characterized  by  low  mesic  bottomland. 

Dominant  grass  species  in  this  community  were  western  wheatgrass 
(Agropyron  smitlrn) ,  Japanese  chess  (Bromus  japonicus),  Kentucky  blue- 
grass  (Poa  pratensis) ,  and  green  needlegrass  (Stipa  viridula).    The  type 
was  similar  to  Plant  Community  220. 

Agropyron  smithii-Koeleria  cristata-Carex  filifolia 
(111.2) 

This  plant  community  occurred  adjacent  to  the  community  previously 
discussed  but  at  slightly  higher  elevations.    Gradients  were  not  much 
different  as  it  usually  was  found  on  low  benches,  but  sites  were  slightly 
more  xeric  than  at  sites  occupied  by  Plant  Comnunity  111.1.    At  times 
it  appeared  to  be  an  ecotone  between  Plant  Communities  111.1  and  111.3 

Dominant  grass  species  found  in  this  conmunity  were  western  wheat- 
grass,  Japanese  chess,  junegrass  (Koeleria  cristata).  green  needlegrass, 
cheatgrass  (Bromus  tectorum) ,  and  threadleaf  sedge  (Carex  filifolia). 
Western  wheatgrass  was  found  at  all  sites.    Green  needlegrass  occurred 
in  transects  conducted  closest  to  Plant  Conmunity  111.1.    Junegrass  and 
blue  grama  were  found  in  transects  in  closer  proximity  to  Plant  Com- 
munity 111.3 

Dl-2 


Stipa  comata-Carex  filifolia-Koeleria  cristata  (111.3) 

Upper  benches,  knolls,  and  ridges  not  dominated  by  shrubs  or  timber 
were  sites  where  this  plant  community  occurred.    This  was  a  common  plant 
community  and  was  rather  widespread  in  the  areas  of  study.  Sindelar 
(1972)  described  a  similar  range  type.    This  community  would  probably  be 
more  extensive  if  not  for  past  disturbance.    It  generally  occurred  at 
gradients  above  that  of  Plant  Community  111.2  in  more  xeric  soils. 

The  three  most  common  grasses  were  needle-and-thread  (Stipa  comata) , 
threadleaf  sedge,  and  junegrass.    Needle-and-thread  was  found  in  every 
transect.    Japanese  chess,  cheatgrass,  and  red  three-awn  (Aristida  longiseta) 
were  also  found  in  this  plant  community. 

Calamovi Ifa  longif ol ia-Andropogon  spp.  (111.4) 

This  community  occurred  as  localized  patches  on  knolls  and  on 
footslopes  of  ridges.    It  was  generally  found  in  close  association  with 
sandy  soils  and  appeared  to  occur  on  any  exposure  near  the  top  of  knolls 
or  ridges. 

Prairie  sand  reedgrass  (Calamovi Ifa  longifolia)  and  little  bluestem 
(Andropogon  scoparius)  were  dominant  grasses.    Big  bluestem  (Andropogon 
gerardii )  occurred  at  some  sites  along  with  junegrass  and  needle-and-thread. 
Some  sites  tended  to  be  dominated  more  by  little  bluestem  and  others  by 
prairie  sand  reedgrass. 

Bromus  tectorum  (111.5) 

This  community  occurred  as  isolated  sites  wherever  the  other  na- 
tural types  were  disturbed  or  severely  overgrazed.    It  occurred  more  often 
in  Plant  Communities  111.2  and  111.3  as  well  as  in  shrub-grassland  com- 
munities such  as  Plant  Community  213.    It  was  often  found  on  south-facing 
slopes  that  "green  up"  early  in  the  spring  and  hence  are  sought  out  and 
overgrazed  by  livestock.    It  also  occurred  near  windmills  where  livestock 


gather  for  water.    It  could  occur  in  any  natural  plant  community.  It 
was  characterized  by  dense  stands  of  cheatgrass. 
Shrub-grassland  Communi ties : 

Artemisia  tridentata-Koeleria  cri stata-Agropyron  spicatum  (211) 
Upper  slopes  and  benches  were  common  sites  where  this  plant  com- 
munity was  found.    Soils  of  this  community  were  fine  and  clayey.  Often 
times  this  plant  community  appeared  to  be  overgrazed. 

Big  sagebrush  (Artemisia  tridentata)  was  the  dominant  shrub  and 
appeared  to  be  very  scrubby.    Common  grasses  were  junegrass,  which  ap- 
peared in  every  transect,  and  bluebunch  wheatgrass  (Agropyron  spicatum) . 
Western  wheatgrass,  Japanese  chess,  blue  grama,  and  sandberg  bluegrass 
(Poa  secunda)  were  other  common  grasses. 

Artemisia  cana-Agropyron  smithi i-Stipi  viridula-Poa  spp.  (212.1) 
This  plant  community  characteristically  occupied  the  moist  drainage 
channels  in  the  areas  of  study  and  was  typically  associated  with  the 
moist,  coarser  soils  of  alluvial  overflow  sites  (Parker  1970).    It  was 
generally  found  in  mesic  draws  and  coulees.    Sindelar  (1972)  described 
a  similar  range  type.    It  was  usually  bordered  by  Plant  Communities  111.1 
or  212.2. 

Silver  sagebrush  was  the  dominant  shrub  and  occurred  in  very  dense 
stands.  Common  grasses  were  western  wheatgrass,  green  needlegrass,  and 
bluegrasses  (Poa  spp.).    At  times,  Japanese  chess  occurred  also. 

Artemisia  cana-Agropyron  smithi i-Stipi  viridula-Bromus  spp.  (212.2) 
This  plant  community  was  found  on  lower  benches  adjacent  to  swales 
and  coulees  inhabited  by  Plant  Community  212.1.    The  SCS  range  site 
classification  was  silty  compared  to  overflow  for  Plant  Community  212.1 
(USDA  1971).    The  dominant  shrub  in  this  community  was  silver  sagebrush, 
but  was  found  in  sparse  stands  in  comparison  to  the  dense  stands  in 
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Plant  Community  212.1.    Grasses  indigenous  to  this  type  were  similar 
to  Plant  Community  212.1  and  consisted  of  western  wheatgrass,  green 
needlegrass,  cheatgrass,  and  Japanese  chess. 

Rhus  trilobata-Stipa  comata-Agropyron  smithii  (213) 
This  plant  community  occurred  often  near  and  within  stands  of 
ponderosa  pine  (Pinus  ponderosa)  (Martin  1973).    At  other  sites  it  was 
found  as  a  distinct  shrub-grassland  community  with  no  close  association 
with  stands  of  ponderosa  pine.    It  was  found  in  sandy  soils  on  ridges, 
knolls,  or  south-facing  slopes.    Other  sites  where  this  community  was 
found  was  near  sandstone  outcrops  or  on  flat  benches  surrounded  by  pon- 
derosa pine.    Since  it  was  often  found  on  south-facing  slopes,  cheatgrass 
was  quite  common  at  these  sites,  again  due  to  the  early  "green  up"  and 
associated  overgrazing  by  livestock. 

Skunkbush  sumac  (Rhus  trilobata)  was  the  most  dominant  shrub.  Common 
grasses  were  western  wheatgrass,  needle-and-thread,  junegrass,  prairie 
sand  reedgrass,  bluebunch  wheatgrass,  and  cheatgrass. 

Chrysothamnus  nauseosus-Agropyron  spicatum-Oryzopsis  hymenoides  (214) 
This  community  generally  occurred  on  isolated  knobs  and  knolls 
in  conjunction  with  unstable  clay  gumbos.    It  also  occurred  on  very 
steep  gumbo  slopes.    This  type  was  not  very  extensive  in  size  but  could 
be  found  throughout  the  areas  of  study.    The  SCS  range  site  was  determined 
to  be  a  dense  clay  site  (USDA  1971).    Vegetation  was  very  sparse. 

Rubber  rabbitbrush  (Chrysothamnus  nauseosus)  was  the  most  common 
shrub.    Other  shrubs  that  occurred  in  this  type  was  shadscale  saltbush 
(Atriplex  confertifoli a) ,  broom  snakeweed,  and  big  sagebrush.  Blue- 
bunch  wheatgrass  and  Indian  ricegrass  (Or.yzopsis  hymenoides)  were  the  two 
most  common  grasses.    Western  wheatgrass  was  also  found  at  some  sites. 
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Timber-grassland  Communities: 

Acer_  n  eg  undo- F  rax  inus  pennsylvani  c  a -Po_a__sj)p_ .  -  Aj;  ropyron  smithii  (220) 
This  plant  community  occurred  along  creek  bottoms.    The  major  creek 
in  the  area  of  study  was  the  upper  east  fork  of  Armell's  Creek.  The 
overstory  consisted  of  box  elder  (Acer  negundo)  and  green  ash  (Fraxinus 
Pennsylvania).    A  few  plains  cottonwoods  (Populus  deltoides)  could  also 
be  found.    The  understory  of  this  community  was  very  similar  to  Plant 
Community  111.1.    Common  grasses  consisted  of  Kentucky  bluegrass  and 
western  wheatgrass.    At  other  sites,  shrubs  such  as  prairie  rose  (Rosa 
arkansana)  and  snowberry  (Symphori carpos  spp.)  occurred  in  the  understory. 
This  type  was  limited  in  extent  in  the  area  of  study,  and  most  of  it  had 
been  disturbed  by  the  extensive  construction  of  new  mining  facilities 
that  border  the  east  fork  of  Armell's  Creek. 

Pinus  ponderosa-Agropyron  spicatum  (351) 
This  plant  community  occurred  at  higher  elevations  along  ridges 
and  sandstone  outcrops  within  the  study  area.    At  some  sites  this  com- 
munity occurred  along  coulees  leading  away  from  the  ridges.    The  soils 
were  classed  as  thin-hilly  by  SCS  criteria  (USDA  1971).    The  overstory 
aspect  of  the  type  varied  from  a  near  closed  canopy  "woods"  to  a  very 
open  canopy  "savanna"  of  scattered  trees.    The  understory  varied  inversely 
with  the  overhead  canopy  in  regard  to  cover.    In  areas  of  open  canopy  the 
understory  was  well  developed,  and  in  areas  of  closed  canopy  the  under- 
story was  generally  sparse  and  poorly  developed. 

Kuchler  (1964)  described  the  entire  Colstrip  vicinity  as  an  eastern 
ponderosa  pine  vegetation  formation.    Pfister,  et  al.  (1973)  described 
the  area  as  a  Pinus  ponderosa/Agropyron  spicatum  habitat  type  within  a 
Pinus  ponderosa  series. 
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Ponderosa  pine  was  the  most  common  tree.    Rocky  Mountain  juniper 
(Juniperus  scopulorum)  occurred  in  limited  fashion.    Common  grasses  con- 
sisted of  bluebunch  wheatgrass,  threadleaf  sedge,  needle-and-thread,  and 
junegrass.    Skunkbush  sumac  was  a  common  shrub. 

Pinus  ponderosa-Juniperus  scopul orum-Agropyron  spicatum  (352) 

This  community  occurred  on  ridges  at  high  elevations.    It  was  very 
limited  in  extent  in  the  areas  of  study  and  was  usually  found  on  steep 
north-facing  slopes. 

Rocky  Mountain  juniper  was  the  most  common  tree.    Ponderosa  pine 
occurred  in  limited  fashion.    Like  Plant  Community  351,  the  understory 
varied  from  barren  areas  to  quite  shrubby  areas  inversely  dependent  on 
the  overstory  canopy.    This  plant  community  was  generally  more  open  in 
regard  to  overstory  canopy  than  Plant  Community  351.    The  most  common  grass 
was  bluebunch  wheatgrass.    Other  grass  species  included  Japanese  chess, 
sideoats  grama  (Bouteloua  curtipendula) ,  and  plains  muhly  (Muhlenbergia 
cuspidata).    Common  shrubs  were  big  sagebrush,  skunkbush  sumac,  and 
rubber  rabbitbrush. 
Non-natural  Plant  Communities: 

Agricultural  (530) 

Sites  disturbed  by  man  for  agricultural  purposes,  such  as  fields 
of  winter  wheat,  its  associated  fallow  and  alfalfa,  were  classed  as 
agricultural  plant  communities. 

Stock  Ponds  (543) 

These  sites  consisted  of  stock  watering  ponds  created  by  the 
damming  of  drainages  for  the  purpose  of  providing  water  for  domestic 
livestock. 
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Disturbed  Grassland  (651) 

This  plant  community  occurred  wherever  man  disturbed 
the  natural  plant  communities  in  the  past  by  plowing. 
These  sites  varied  in  grass  species  present  due  to  the 
successional  response  over  the  number  of  years  since 
disturbance.     Recent  sites  were  dominated  by  crested 
"heatgrass   (Agrop^^^^tatum,  .     Native  grasses  such  as 
western  wheatgrass  and  needle-and-thread  occurred  on 
apparently  older  sites.     Invading  annuals  such  as  cheat- 
grass  and  Japanese  chess  were  also  found  at  these  sites. 
Roadways   (65  2) 

This  type  consisted  of  county  roads,  highways,  railroads, 
and  their  associated  borrow  areas. 
Residential  Areas  (653) 

These  sites  were  very  limited  in  extent  and  consisted 
of  farm  and  ranch  yards,   corrals  and  other  disturbed 
areas  used  to  park  farm  equipment. 
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DESCRIPTION  OF  ACREAGES  AND  PRODUCTIVITY 
OF  BURLINGTON-NORTHERN  CROPLANDS  IN  AREA  A 
AND  PRODUCTIVITY  DATA  FOR 
COMMUNITY  TYPES  IN  AREA  E 
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BURLINGTON  NORTHERN 


AGRICUI  IURAI  HI  SOURCE  S 
DEPARTMC N I 


P.O.  Box  579 

Mill".  City,  Mniii.iii,!  M1301 
Telephone  (40(.)  232  12/4 


March  23,  1977 


Mr.  Dana  C.  Schmidt 

c/o  Olson-Elliott  &  Associates 

P.  0.  Box  1209 

349  Last  Chance  Gulch 

Helena,  Montana  59601 

Re:     Your  letter  dated  March  16,  1977 

Dear  Mr.  Schmidt: 

Here  is  the  information  you  requested  in  the  above 
referenced  letter. 

Section  5,  Township  1  North,  Range  41  East,  MPM 

winter  wheat,  average  yield-32.0  bu/ac. 
alfalfa,  average  yield-1.7  ton/ac. 
alfalfa-grass  mix,  average  yield-. 74  ton/ac. 
summer  fallow 

winter  wheat,  average  yield-30.6  bu/ac. 
alfalfa,  average  yield-1.9  ton/ac. 
alfalfa-grass  mix,  cash  leased,  no  yield  data 
summer  fallow 

winter  wheat,  average  yield-35.4  bu/ac. 
alfalfa,  average  yield-1.2  ton/ac. 
alfalfa-grass  hay,  cash  leased 
summer  fallow 

winter  wheat,  average  yield-28.8  bu/ac. 
oats,  average  yield-26. 6  bu/ac. 
oats  &  alfalfa  hay,  average  yield-. 95  ton/ac. 
alfalfa  grass  hay,  cash  leased 
summer  fallow 

winter  wheat,  average  yield-20.3  bu/ac. 
oats  &  alfalfa,  no  yield  data  (new  seeding) 
grass,  cash  leased 
summer  fallow 


Section  5, 

1976: 

94.3 

ac . 

70.9 

ac. 

14.0 

ac . 

76.9 

ac . 

1975: 

76.9 

ac . 

98.1 

ac . 

14.0 

ac . 

94.3 

ac . 

1974: 

94.3 

ac . 

98.1 

ac . 

14.0 

ac . 

76.9 

ac . 

1973: 

76.9 

ac . 

15.0 

ac . 

104.7 

ac . 

23.5 

ac . 

94.3 

ac . 

1972: 

167.8 

ac . 

76.6 

ac . 

23.5 

ac . 

76.9 

ac . 
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BURLINGTON  NORTHERN 


Mr.  Dana  C.  Schmidt 
March  23,  1977 
Page  2 


West  %  Section  4,  Township  1  North,  Range  41  East,  MPM 

1974:     52.3  ac.  winter  wheat,  average  yield-36.4  bu/ac. 

48.4  ac.  summer  fallow 

1973:     81.3  ac.  winter  wheat,  average  yield-37.2  bu/ac. 

78.8  ac.  summer  fallow 

1972:     82.6  ac.  winter  wheat,  crop  received  heavy  hail  damaj 

85.5  ac.  summer  fallow 


Because  of  a  land  trade  I  have  no  crop  information  on 
Section  4  after  1974. 


Sincerely  yours, 


E.  E.  Heinle 
Suprv.  Croplands 

EEH/ja 
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Productivity  data  for  community  types  in  area  E  . 


Community  type 

Forage  Class 

2 

Pounds/acre 

Standard 

Forbs 

1  A1) 

J.  \JZ 

212. 1 

Shrubs 

494 

243 

Grass 

447 

70 

Forbs 

144 

7 

212.  2 

Shrubs 

1,255 

582 

Grass 

811 

398 

Forbs 

ion 

OH 

111.  3 

Shrubs 

332 

149 

Grass 

815 

71 

Forbs 

253 

130 

1  1  I  A 
X  -L  -L  •  H 

n  rVis 

492 

60 

Grass 

849 

181 

Forbs 

141 

56 

351 

Shrubs 

109 

57 

Grass 

20 

16 

Forbs 

45 

40 

211 

Shrubs 

717 

253 

Grass 

603 

45 

"'"Data 

from  E.C.S. ,  1974 

(3)  . 
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APPENDIX  D-3 

PLANT  SPECIES  LIST 
Compiled  by  Sindelar  and  Plantenberg  (6) 
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Plant  species  occurring  in  the  study  area. 
List  of  plant  species  observed  near  Colstrip,  Mt. 


Scientific  Name 


Common  Name 


Acer  negundo 
Achillea  millefolium 
Agoseris  glauca 
Agropyron  albicans 
A  gropyron  cris  ta  turn 
Agrovyron  dasystachyum 
Agropyron  elongatum 
Agropyron  riparium 
Agropyron  sibericum 
Agropyron  smithii 
Agropyron  spicatum 
Agropyron  trichophorum 
Agropyron  trachycaulum 
Allium  textile 
A.llysum  alyssoides 
Amaranthus  albus 
Amaranthus  graecizans 
Amaranthus  retro flexus 
Ambrosia  psilostachya 
Ambrosia  trifida 
Andropogon  gerardi 
Andropogon  hallii 
Andvopogon  scoparius 
Antemwria  spp. 
A n tennaria  microphy I  la 
Antennaria  parviflora 
Apocynum  spp. 
Arabis  holboellii 
Arenaria  hookeri 
A.rgemone  intermedia 
Aristida  longiseta 
Arnica  sororia 
Artemisia  campestris 
Artemisia  cana 
Artemisia  dracunculus 
Artemisia  frigida 
Artemisia  ludoviciana 
Artemisia  tridentata 
Asclepias  spp. 
Asclepias  pumila 
Asclepias  speciosa 
Asclepias  viridiflora 
Aster  spp. 
A.ster  campestris 
Astragalus  spp. 
Astragalus  agrestis 


Box  elder 
Common  yarrow 
Pale  agoseris 
Montana  wheat grass 
Crested  wheatgrass 
Thickspike  wheatgrass 
Tall  wheatgrass 
Streambank  wheatgrass 
Siberian  wheatgrass 
Western  wheatgrass 
Bluebunch  wheatgrass 
Pubescent  wheatgrass 
Slender  wheatgrass 
Prairie  onion 
Allysum 
Pigweed 

Prostrate  pigweed 
Redroot  pigweed 
Western  ragweed 
Giant  ragweed 
Big  bluestem 
Sand  bluestem 
Little  bluestem 
Pussytoes 

Littleleaf  pussytoes 
Small-leaf  pussytoes 
Indian  hemp 
Holboel  rockcress 
Hooker  sandwort 
Intermediate  pricklypoppy 
Red  threeawn 
Arnica 

Common  sagewort 
Silver  sagebrush 
Falsetarragon  sagewort 
Fringed  sagewort 
Prairie  sagewort 
Big  sagebrush 
Milkweed 
Plains  milkweed 
Showy  milkweed 
Green  milkweed 
Aster 

Meadow  aster 
Milkvetch 
Field  milkvetch 
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List  of  plant  species  observed  near  Colstrlp,  Mt.  (con 


Scientific  Name 


Astragalus  bisulaatus 

Astragalus  cicer 

Astragalus  crassiaarpus 

Astragalus  geyeri 

Astragalus  gilviflorus 

.As  tvaga  lus  missouriensis 

Astragalus  purshii 

Atriplex  spp. 

A  triplex  canescens 

Atriplex  confer ti folia 

Atriplex  nuttallii 

Atriplex  patula 

Avem  fatua 

A  vena  r.ativa 

Beoaeya  spp. 

Boletus  spp. 

Bouteloua  curtipendula 

Bouteloua  gracilis 

Brassica  kaber 

Bromus  spp. 

Bromus  arvensis 

Bromus  inermis 

Bromus  japonicus 

Bromus  teatorum 

Buehloe  dactyloides 

Ca lamagros tis  spp . 

Calamagrostis  montanensis 

Calamovilfa  longi folia 
Caloehortus  nuttallii 
Came  Una  miarocavpa 
Campanu la  rotundifo lia 
Car  ex  spp. 
Carex  eleocharis 
Carex  f Hi  folia 
Carex  pennsylvanica 
Castilleja  sessiliflora 
Centaurea  spp. 
Cerastium  arvense 
Chenopodium  spp. 
Chenopodium  album 
Chenopodium  botrys 
Chenopodium  leptophyllum 
Chorispora  tenella 
Chrysopsis . vi I losa 
Chrysothamnus  nauseosus 
Chrysotharmius  viscidiflorus 
Ciohorium  intybus  ■ 
Cirsium  arvense 


Common  Name 


Twogroove  milkvetch 
Cicer  milkvetch 
Groundplum  milkvetch 
Geyer  milkvetch 
Threeleaved  milkvetch 
Missouri  milkvetch 
Pursh  loco 
Saltbush 

Fourwing  saltbush 
Shadscale  saltbush 
Nuttall  saltbush 
Fa then  saltbush 
Wild  oat 
Common  oat 
Kittentails 
(fungi) 

Sideoats  grama 
Blue  grama 
Charlock  mustard 
Brome 

Field  brome 
Lincoln  brome 
Japanese  brome 
Cheatgrass 
Common  buffalograss 
Reedgrass 
Plains  reedgrass 
Prairie  sandreed 
Sego  mariposalily 
Littlepod  falseflax 
Roundleaf  harebell 
Sedge 

Needleleaf  sedge 
Threadleaf  sedge. 
Penn  sedge 
Downy  paintbrush 
Centaurea 
Field  chickweed 
Goosef oot 

Lambsquarters  goosefoot 
Jerusalem  oak 
Narrowleaf  goosefoot 
Blue  mustard 
Hairy  goldaster 
Rubber  rabbitbrush 
Green  rabbitbrush 
Common  chicory 
Canada  thistle 
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List  of  plant  species  observed  near  Colstrip,  Mt.  (cont.) 


Scienti  fic  Name 

Common  Name 

Civs  turn  undulatum 

Wavy leaf  thistle 

Cirsium  vulgare 

Bull  thistle 

Cleome  serrulata 

Rockymountain  beeplant 

Collubia  spp . 

(fungi) 

Comandra  umbel  lata 

Bastard  toadflax 

Convolvulus  arvensis 

Field  bindweed 

Coryphantha  missouriensis 

Yellow  pincushion  cactus 

Crepis  spp. 

Hawksbeard 

Cryptantha  oelosioides 

Miners  candle 

Daatylis  glomerate. 

Orchard  grass 

Delphinium  biaolor 

Low  larkspur 

Desourainia  spp. 

Tansymustard 

Vescurainia  pinnata 

Pinnate  tansymustard 

Uistichlis  striata 

Inland  saltgrass 

Draba  rep  tans 

Draba 

Ech i naeea  pa  1 1 ida 

Purple  cone  flower 

Eahinochloa  orusgalli 

Common  barnyardgrass 

Eleagnus  annus ti folia 

Russian  olive 

Elymus  canadensis 

Canadian  wildrye 

Elumus  ainereus 

Basin  wildrye 

Erigeron    spp . 

Fleabane 

Erigeron  divergent 

Spreading  fleabane 

Eriacron  putnilis 

Low  fleabane 

Eriogonum  spp. 

Wildbuckwheat 

Eri-Oaonurn  annuwv 

Annual  eriogonum 

Eriogonum  pauaiflorum 

Emsimum  asperum 

Plains  wallflower 

Euvhorbia  glyptosperma 

Ridgeseed  spurge 

PijTihnfb'i n  ynhimtn 

Robust  spurge 

Evrotia  lanata 

Winter fat 

Nuttall  evolvulus 

p  7*7  v r*n      SDD  . 

Fes  cue 

Festuaa  arundinaaea 

Tall  fescue 

Festuaa  elatior 

Meadow  fescue 

Festuea  ocaidentalis 

Western  fescue 

Festuaa  oc  to  flora 

Sixweeks  fescue 

Festuaa  ovina 

Hard  fescue 

Fritillaria  atropurpurea 

Leopard  lily 

Fulgensia  fulgens 

(lichen) 

Gaillardia  aristata 

Common  gaillardia 

Gaura  oooainea 

Scarlet  gaura 

Gaura  parvil flora 

Smallflower  gaura 

Geian  triflorum 

Prairiesmoke 

Gilia  conges ta 

Ballhead  gilia 

Glycyrvhiza  lepidota 

Wild  licorice 
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List  of  plant  species  observed  near  Colstrip,  Mt.  (con 


Scientific  Name 


Common  Name 


Grindelia  squarrosa 
Gutierrezia  earothrae 
Happlopappua  spinulosus 
Helianthua  annuus 
Helianthus  petiolaris 
Hordeum  jubatum 
Hordeum  vulgar e 
Hyrnenopappus  f i  lif o  lius 
Iva  axillaris 
Iva  xanthi folia 
Juniperus  horizontalis 
Juniperus  scopulorum 
Koohia  scoparia 
Koeleria  cristata 
Laatuaa  pulchella 
Lactuca  serriola 
Lathyrus  bijugatus 
Lepidium  spp. 
Lcpidiian  densiflorum 
Lesquevella  alpina 
Leuaocvinum  montanum 
Liatrie  punctata 
Linum  canipanulatwn 
Linwn  perenne 
Linum  rigidum 
Lithospevmum  incisum 
Lomatium  spp. 
Lupinus  spp. 
Lygodenmia  juncea 
Medicago  sativa 
Melilotus  alba 
Melilotus  officinalis 
Mentzelia  decapetala 
Mioroseris  cuspidata 
Muhlenbergia  cuspidata 
Musineon  divarication 
Noctac  spp. 
Oenothera  spp. 
Oenothera  albicaulis 
Oenothera  nuttallii 
Oenothera  serrulata 
Onobrychis  viciae folia 
Opuntia  fragilis 
Opuntia  polyacantha 


Curlycup  gumweed 
Broom  snakeweed 
Spiny  goldenweed 
Common  sunflower 
Prairie  sunflower 
Foxtail  barley 
Sixrow  barley 
Fineleaf  hymenopappus 
Poverty  weed 
Marshelder 
Creeping  juniper 
Rockymountain  juniper 
Summer  cypress 
Prairie  junegrass 
Blue  lettuce 
Prickly  lettuce 
Drybard  peavine 
Pepperweed 
Prairie  pepperweed 
Alpine  bladderpod 
Common  starlily 
Dotted  gayfeather 
Harebell  flax 
Perennial  flax 
Stiffstem  flax 
Narrowleaf  gromwell 
Biscuitroot 
Lupine 

Rush  skeletonplant 
Alfalfa 

White  sweetclover 
Yellow  sweetclover 
Tenpetal  blazingstar 
Toothed  microseris 
Plains  muhly 
Wild  parsely 
(algae) 

Eveningprimrose 
Prairie  eveningprimrose 
Nuttall  eveningprimrose 
Shubby  eveningprimrose 
Sainfoin 

Brittle  pricklypear 
Plains  pricklypear 
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List  of  plant  species  observed  near  Colstr ip ,-  Mt .  (cont.) 


Scientific  Name 

Common  Name 

Ortncearpus  luteus 

Yellow  owlclover 

•           7                            •  "7 

Oryzopsvs  hyptcnotd.es 

Indian  ricegrass 

Oxy tropic  spp. 

Loco 

Oxy tropic  besseyi 

Bessey  loco 

Oxytropis  sertaea 

Whitepoint  loco 

Panicum  virgatum 

Switchgrass 

Forme  lia  ahloroahroa 

(lichen) 

Penstnmon  spp. 

Pens temon 

Fens temon  albidus 

White  pens temon 

Pe ta los temon  candidum 

White  prairieclover 

Petalos temon  oltgophyllum 

Slender  white  prairieclover 

Petalostemon  purpureum 

Purple  prairieclover 

Phacelta  Linearis 

Threadleaf  phacelia 

Til    7                             jL  -™  — 

Phleum  pvatense 

Common  timothy 

Phlox  spp. 

Phlox 

Pnlox  alyssvjolva 

Allysum-leaved  phlox 

T\i    -7               7               7  "  ' 

Pnlox  hoodvv 

Hoods  phlox 

t>-T                    "7     *             -7                   •    t%      *f  * 

Physalts  longi folta 

Longleaf  groundcherry 

Finns  ponderosa 

Ponderosa  pine 

Flantago  patagoniaa 

Woolly  plantain 

Foa  spp. 

Bluegrass 

Foa  junoifoZia 

Alkali  bluegrass 

Foa  pratensis 

Kentucky  bluegrass 

Foa  sandbergii 

Sandberg  bluegrass 

PoZemonium  spp. 

Po lemon ium 

Pollybastia  obsoZeta 

(lichen) 

Poly  gala  alba 

White  polygala 

FoZygonum  spp. 

Kno tweed 

Polygonum  douglasii 

Douglas  knotweed 

FopuZus  spp. 

Cottonwood 

PopuZus  angustifoZia 

Narrowleaf  cottonwood 

PopuZus  deltoides 

Eastern  cottonwood 

PotentiZZa  spp. 

Cinquefoil 

PotentiZZa  gZanduZosa 

Gland  cinquefoil 

Primus  ameriaana 

American  plum 

Prunus  virginiana 

Chokecherry 

Psoralea  argophyZZa 

Silverleaf  scurfpea 

PsoraZea  esculenta 

Common  breadroot  scurfpea 

Psoralea  tenui folia 

Slimflower  scurfpea 

Fhuccinellia  airoides 

Nuttall  alkaligrass 

Purshia  vridentata 

Bitterbrush 

Ratibida  aoZumnifera 

Prairie  coneflower 

Rhus  radiaans 

Poison  ivy 

Rhus  tri  lo~ba  ta 

Skunkbrush  sumac 
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List  of  plant  species  observed  near  Colstrip,  Mt.  (cont.) 


Scient i f ic  Name 

uomuion  iNaiTie 

j.\  u/.'fco    Hull  kZLUH 

oUlUcIl     (.UI  I.  till  L 

RWCS  OCVGW71 

Squ3W  cur ran  t 

nVueS    i>&uU&  L4JU 

hoso.  urKCLnscuia. 

Prairie  rose 

Rosa,  woodsii 

Woods  rose 

Dl  IVYI      /Y*     /*?  vit  r»  VII  1  c 

nUJTi&X  C'T'VbyUb 

Lur iy  uock. 

i  >a  LSO  LCL  KCLUls 

Russian  this  tie 

ScLVCobcitus  vcTTnt-cu tccius 

Greasewood 

n.-  C  rit-  ClU H  ■tCCI  tlU£>    yilrL  LL-  U  UCi  L-Lit> 

luuiu  ie  grass 

C7iO  -^i        /  /o                 -vi  / 

l>OOu  LC   CQVGCL  1>Q 

CoiKnon  rye 

D&n&GuO  spp • 

urounusei 

oenecvo  ccznus 

wooi±y  grounusei 

0  /"»*?*  S~i      fl  7  /T  "/*  "T~      VI  C*  T  o 

P  V*1T    -y-  "f  /-\       CT  V       1  1  T~\  rl  f  Q  1 

rrdirie  gruiiuubci 

~h c> Yin  rr  QTTH 

tjt  tc-  yJt  IkZ  L  Ci  i^Ct    Ctl  Lj&rL  UxZLl 

Did  L  L  cL±L)U*z.L  L  y 

oinooLii  Ld tC-iuiy 

uT,&  gluD!'  uum   CL  u  isZ-bb  U'lU/il 

iumDJLiug  iuusLara 

<7"7*  <ZlJJTth)Y*'i  TJW     7  O/P  <7  /P  7  7*  "7* 
jl->  i^O  ij I'lLJl    Is (AJ ' I     IsWkT'O  t>  Is  L-  U 

lail     IICU5CIIILI0  LaL  U 

o^syi^ufLCnoWii  spp . 

clue eyeagr ass 

Dot  LieDrusn  scjuirrexuau. 

7  /TV? 9  y»n     7t-VJ'j"  +*7            » m 

LCirl<M'l     LsL  L-j  LUI  LVil 

LiiLieai  nigfiL snaue 

oOUuQ.CL{jO    spp  „ 

Go ldenr od 

O  n  7  1  ^  ^-y  a*        ^>  y-»  vi  ^>  -'7/0  v)  c  -7  r* 

uanaaa  goiQenroa 

ijO  ixuiigo  rnzssourirCnsis 

nissouri  goiaenroa 

Sotidago  mollis 

Velvety  goldenrod 

Solidago  rigida 

Stiri  goldenrod 

Sorghum  sudanense 

Sudangrass  sorgho 

Spkaeraloea  coscinea 

Scarlet  globemallow 

Sporobolus  airotdes 

Alkali  dropseed 

Sporpbolus  cvjptandvus 

Sand  dropseed 

Stelleria  media 

Chickweed 

Stephanomeria  runoinata 

Desert  wirelettuce 

Stipa  comata 

Needle  and  thread  grass 

Stipa  vividula 

Green  needlegrass 

Symphovicarpos  albus 

Common  snowberry 

Symphoricarpos  oacidentalis 

Western  snowberry 

Ta.vaxa.oum  officinale 

Common  dandelion 

Tetradymia  oanescens 

Gray  horsebrush 

Thelasperma  marginatum 

Greenthread 

Thermopsis  rhombi folia 

Goldenpea 

Thlaspi  arvense 

Field  pennycress 

Tortula  spp. 

(moss) 

Tovnsendia  exsoapa 

Stemless  townsendia 

Trades cantia  bracteata 

Bracted  spiderwort 

Tragopogbn  dubius 

Yellow  salsify 
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List  of  plant  species  observed  near  Col strip,  Mt.  (cont 


Scientific  Name 


Tribu lus  terrec tvis 
Tri folium  spp. 
Triticum  aestivum 
Tulostoma  spp. 
Tupha  lati folia 
Vaccaria  sege talis 
Verbascum  thapsus 
Viaia  spp. 
Viaia  americana 
Viola  nuttallii 
Xanthium  spp. 
Yucca  glauca 
Zijgadenus  venenosus 


Common  Name  

Puncturevine  feverplant 

Clover 

Bread  wheat 

(fungi) 

Common  cattail 
Cowcockle 
Flannel  mullein 
Vetch 

American  vetch 
Nuttall  violet 
Cocklebur 
Small  soapweed 
Meadow  deathcamus 
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APPENDIX  H. 
Species  of  wildlife  in  the  region.  — 


Scientific  Name 

Antilocapra  americana 
Canis  latrans 
Cynomys  ludovicianus 
Erethizon  dorsatum 
Eutamias  minimus 
Lepus  townsendii 
Lynx  rufus 

Marmota  flaviventris 
Mephitis  mephitis 
Microtus  ochrogaster 
Mus  musculus 
Mustela  frenata 
Myotis  lucifugus 
Odocoileus  hemionus 
Odocoileus  virginianus 
Ondatra  zibethicus 
Onychomys  leucogaster 
Perognathus  fasciatus 
Peromyscus  maniculatus 
Procyon  lotor 
Reithrodontomys  megalotis 
Sorex  cinereus 

Spermophilus  tridecemlineatus 
Sylvilagus  audubonnii 
Taxidea  taxus 
Thomomys  talpoides 
Vulpes  vulpes 


Common  Name 

Pronghorn  antelope 
Coyote 

Black-tailed  prairie  dog 
Porcupine 
Least  chipmunk 
White-tailed  jackrabbit 
Bobcat 

Yellow-bellied  marmot 
Striped  skunk 
Prairie  vole 
House  mouse 
Longtail  weasel 
Little  brown  bat 
Mule  deer 
White-tailed  deer 
Muskrat 

Grasshopper  mouse 
Olive-backed  pocket  mouse 
Western  deer  mouse 
Racoon 

Harvest  mouse 
Masked  shrew 

Thirteen-lined  ground  sguirrel 

Desert  cottontail 

Badger 

Northern  pocket  gopher 
Red  fox 


BIRDS:  Actitis  macularia 

Aeronautes  saxatalis 
Agelaius  phoeniceus 
Ammodramus  savannarum 
Anas  acuta 
Anas  cyanoptera 
Anas  discors 
Anas  platyrhynchos 
Anas  strepera 
Aquila  chrysaetos 
Ardea  herodias 
Asio  flammeus 
Barcramia  longicauda 
Branta  cananadensis 
Bubo  virginianus 
Buteo  jamaicensis 


Spotted  sandpiper 
White-throated  swift 
Red-winged  blackbird 
Grasshopper  sparrow 
Pintail 
Cinnamon  teal 
Blue-winged  teal 
Mallard 
Gadwall 
Golden  eagle 
Great  blue  heron 
Short-eared  owl 
Upland  plover 
Canada  goose 
Great  horned  owl 
Red-tailed  hawk 


—    Data  from  Ecological  Consulting  Service   (10)   and  Lewis,  Morton 
and  Jones   (13) . 
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Species  of  wildlife  in  the  region,  (continued) 


Scientific  Name 


Common  Name 


Calamospiza  melanocorys 
Capella  gallinago 
Centrocercus  urophasianus 
Charadrius  vociferus 
Chondestes  grammacus 
Chordeiles  minor 
Circus  cyaneus 
Coccyzus  americanus 
Colaptes  cafer 
Contopus  sordidulus 
Corvus  brachyrhynchos 
Dendroica  auduboni 
Dendroica  petechia 
Dumetella  carolinensis 
Empidonax  oberholseri 
Eremophila  alpestris 
Euphagus  carol inus 
Euphagus  cyanocephalus 
Falco  sparverius 
Falco  mexicanus 
Fulica  americana 
Geothlypis  trichas 
Gymnorhinus  cyanocephala 
Haliaeetus  leucocephalus 
Hirundo  rustica 
Icteria  virens 
Icterus  bullockii 
Lanius  ludovicianus 
Loxia  curvirostra 
Mareca  americana 
Melanerpes  erythrocephalus 
Melospiza  melodia 
Molothrus  ater 
Parus  atricapillus 
Passer  domesticus 
Pedioecetes  phasianellus 
Perdix  perdix 
Petrochelidon  pyrrhonota 
Phasianus  colchicus 
Pheucticus  melanocephalus 
Pica  pica 

Pipilo  erythrophthalmus 
Pooecetes  gramineus 
Quiscalus  quiscula 
Rhynchophanes  mccownii 

Riparia  riparia 


Lark  bunting 
Common  sn  i  pe 
Sage  grouse 
Killdeer 
Lark  sparrow 
Common  night  hawk 
Marsh  hawk 

Yellow-billed  cuckoo 
Red-shafted  flicker 
Western  wood  pewee 
Common  crow 
Audubon  warbler 
Yellow  warbler 
Catbird 

Dusky  flycatcher 
Horned  lark 
Rusty  blackbird 
Brewer's  blackbird 
Sparrow  hawk 
Prairie  falcon 
American  coot 
Yellowthroat 
Pinyon  jay 
Bald  eagle 
Barn  swallow 
Yellow-breasted  chat 
Bullock's  oriole 
Loggerhead  shrike 
Red  crossbill 
American  widgeon 
Red-headed  woodpecker 
Song  sparrow 
Brown-headed  cowbird 
Black-capped  chickadee 
House  sparrow 
Sharp-tailed  grouse 
Hungarian  partridge 
Cliff  swallow 
Ring-necked  pheasant 
Blackheaded  grossbeak 
Magpie 

Rufous-sided  towhee 
Vesper  sparrow 
Common  grackle 
McCown ' s  longspur 
Bank  swallow 


Species  of  wildlife  in  the  region.  (continued) 


BIRDS: 


Scient  i  f i c  Name 

Sajpipptos  obsolet us 
Sya  rn  i  k  say.i 
Setophaga  ruticilla 
Sialia  currucoides 
Sitta  carolinensis 
Spatula  clypeata 
Spinus  tristis 
Spizella  breweri 
"Spizella  pallida 
Steganopus  tricolor 
Stelgidopteryx  ruficollis 
Sturnella  neglecta 
Sturnus  vulgaris 
Tachycineta  thalassina 
To xo stoma  rufum 
Troglodytes  aedon 
Turdus  migratorius 
Tyrannus  tyrannus 
Tyrannus  verticalis 
Vireo  olivaceus 
Zenaidura  macroura 
Zonotrichia  leucophrys 


Common  Name 


Rock  wren 
Say '  s  phocibe 
American  redstart 
Mountain  bluebird 
White-breasted  nuthatch 
Shoveller 

American  goldfinch 
Brewer's  sparrow 
Clay-colored  sparrow 
Wilson's  phalarope 
Rough-winged  swallow 
Western  meadowlark 
Starling 

Violet-green  swallow 
Brown  thrasher 
House  wren 
Robin 

Eastern  kingbird 
Western  kingbird 
Red-eyed  vireo 
Mourning  dove 
White-crowned  sparrow 


REPTILES: 


Chelyara  serpentina 
Chrysemys  picta 
Coluber  constrictor 
Crotalus  viridis 
Heterodon  nasicus 
Pituophis  catenifer 
Scelopamus  graciosus 


Common  snapping  turtle 
Western  painted  turtle 
Racer 

Prairie  rattlesnake 
Hognose  snake 
Bull  snake 
Sagebrush  lizard 


AMPHIBIANS: 


Rana  pipiens 


Leopard  frog 
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DESCRIPTION  OF  AREA  E  GRADED  SPOILS  RESEARCH  AREA 
BY  DR.  BRIAN  SINDELAR,  M.S.U. 
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Montana  State  University 

 College  of  Agriculture  


Animal  and  Range  Sciences  Department 


Agricultural  Experiment  Station 

Bozeman,  Montana  59715  Tel.  406  994-3721 


March  11,  1977 


Dr.  Dana  Schmidt 
Olson-Elliott  &  Associates 
P.  0.  Box  1209 
Helena,  MT  59601 

Dear  Dr.  Schmidt: 

In  response  to  your  recent  inquiry  concerning  my  ERDA-sponsored 
research  in  Area  E  near  Colstrip,  I  am  providing  you  with  more  detailed 
information.    You  should  soon  receive  a  copy  of  the  annual  progress 
report  which  explains  the  study  in  depth. 

Five  of  our  13  study  sites  consist  of  overburden  material  placed  on 
rangeland  in  flattened  mounds  in  1924.     To  my  knowledge  these  sites 
represent  the  oldest  leveled  mine  spoils  in  southeastern  Montana.  I 
specificially  mention  "leveled"  in  that  unleveled  spoils  are  charac- 
teristically unstable  and  are  normally  incapable  of  sustaining  typical 
continuous  vegetational  progression.     This  is  due  to  their  steepness  and 
consequent  precipitation  runoff,  surface  erosion,  and  their  slope 
orientation.     Leveled  spoils  more  accurately  reflect  the  kind  and  rate 
of  plant  succession  that  might  be  expected  on  mined  lands  undergoing 
reclamation.     I  am  not  aware  of  any  other  leveled  coal  spoils  of  this 
age  in  Montana.     This  is  one  of  the  most  important  values  of  the  "1924" 
sites. 

Another  major  value  of  the  1924  sites  is  that,  although  over  50  years 
old,  several  of  the  sites  remain  in  low  serai  stages.     They  are  still 
dominated  by  cheatgrass  and  false- tarragon  sagewort,  both  considered 
undesirable  range  weeds.     This  is  in  sharp  contrast  to  younger  (1932) 
leveled  spoils  that  have  progressed  to  relatively  high  serai  stages. 
It  is  of  considerable  importance  to  determine  the  bases  for  the  very 
slow  rate  of  succession  on  the  1924  sites  in  order  to  assure  that  similar 
conditions  are  not  recreated  by  current  mining  practices.     There  is 
a  unique  opportunity  to  discover  the  reason(s)  for  this  phenomenon  through 
detailed  study  of  the  five  1924  sites.     Some  of  the  five  sites  are  more 
advanced  success ionally  than  the  others.     In  fact  the  five  sites, 
which  are  located  along  a  mile-long  north-south  axis,  appear  to  represent 
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a  series  of  successional  stages.     Each  site,  beginning  with  the  southern- 
most (1924-1),  is  somewhat  more  successionally  advanced.     The  northern- 
most site  (1924-6)  has  perennial  grasses  and  forbs  and  is  similar  to 
poor  condition  native  rangeland.     The  five  1924  sites  are  on  similar 
overburden  materials  with  no  apparent  chemical  or  physical  differences. 

Because  of  the  unique  and  important  ecological  nature  of  the  1924 
sites,  ERDA  has  funded  two  graduate  research  studies  which  deal  speci- 
fically with  them.     These  studies  are  in  addition  to  the  overall  research 
effort  I'm  conducting  on  mined  land  plant  succession.     Each  graduate 
student  began  studies  on  the  sites  in  April  1976,  and  collected  basic 
data  through  the  1976  growing  season.     To  fully  implement  their  indi- 
vidual research  plans  they  must  collect  additional  data  of  a  different 
nature  through  the  1977  growing  season.    With  these  data,  mysteries  of 
the  1924  sites  should  be  revealed.    This  would  surely  provide  a  better 
understanding  of  successional  changes  presently  occurring  on  recently 
mined  and  revegetated  lands  In  eastern  Montana. 

Other  scientists  have  recognized  the  value  of  the  1924  sites  and 
initiated  studies  on  them  in  spring  1976.    The  Cooperative  States 
Research  Service  funded  a  Montana  Agricultural  Experiment  Station 
study,  "The  Effect  of  Time  on  Root  Characteristics,  Soil  Genesis,  and 
Hydro logic  Properties  of  Strip  Mine  Spoils,"  which  utilizes  three  of 
the  1924  spoil  mounds.    Dr.  Nielsen,  Dr.  Dollhopf ,  and  Mr.  Schafer 
of  MSU  are  conducting  the  study.     In  addition,  a  graduate  thesis  project 
is  associated  with  the  study.     This  research  is  scheduled  to  continue 
into  the  1977  growing  season. 

After  reporting  the  ERDA  research  at  Argonne  National  Laboratory's 
Land  Reclamation  Program  in  Chicago  recently,  several  reclamation  re- 
searchers indicated  plans  to  visit  the  sites.     These  scientists  include: 
Dr.  James  Carel,  University  of  Missouri;  Dr.  Becky  Green,  Argonne  National 
Lab;  and  Dr.  Mike  Miller,  Argonne  National  Lab.    Dr.  Ralph  Carter, 
Director  of  the  Land  Reclamation  Program  also  expressed  his  interest  in 
the  project. 

Considerable  expense  and  effort  has  been  invested  in  the  1924 
sites  to  date.     ERDA  funding  through  this  year  will  total  $125,000. 
Without  the  detailed  work  planned  for  the  1977  growing  season,  much  of 
the  value  of  the  1924  sites  would  be  lost. 

I  should  add  that  only  two  years  of  data  collection  were  anticipated 
on  the  1924  sites  because  Western  Energy  Company  indicated  its  plans 
to  mine  the  area.     At  the  time  we  initiated  the  research  I  understood 
that  two  growing  seasons  would  be  available  for  study.     I  was  distressed 
to  hear  that  the  sites  may  be  destroyed  this  spring.     Such  an  occurrence 
would  certainly  reduce  the  value  of  work  conducted  on  the  sites  to  date, 
and  would  essentially  prevent  determination  of  the  reason  why  these  sites 
remain  in  lower  stages  of  successional  development. 
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It  is  my  opinion  that  the  1924  sites  should  not  be  mined  or  disturbed 
in  any  way  prior  to  collection  of  critical  vegetational  data  in  the  1977 
growing  season.     While  every  effort  can  and  will  be  made  to  retrieve 
all  data  from  the  sites  as  soon  as  physically  possible,  certain  sampling 
dates  are  determined  by  nature  itself.     Peak  vegetational  biomass  in 
the  Colstrip  area  normally  occurs  at  about  the  end  of  July  or  beginning 
of  August.     This  is  one  of  the  most  critical  measures  and  along  with 
plant  cover  is  a  basis  for  our  successional  analyses.     And  should  this 
be  a  year  of  drought,  these  data  become  even  more  critical. 

I  also  believe  that  two  complete  years  of  detailed  documentation 
such  as  indicated  in  our  annual  report  will  provide  an  acceptable  pre- 
servation of  the  1924  sites  following  their  destruction  by  mining.  A 
single  year  will  not.     Obviously,  additional  studies  on  the  1924  sites 
could  be  continued  for  years  if  it  was  not  necessary  to  mine  them. 
However,  academic  value  beyond  that  provided  by  the  current  two-year 
study  can  be  satisfied  to  a  great  extent  by  our  1932  site  (Cape  Oliver). 

I  hope  that  this  discussion  will  be  of  value  to  you  in  your  work. 
Please  contact  me  if  I  can  be  of  further  service. 


Sincerely, 


Brian  W.  Sindelar 
Research  Associate 


BWS/mfs 
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Current  land  use  in  Rosebud  County  is  shown  in  Table  30;  similar 
use  categories  for  the  Northern  Cheyenne  Reservation  are  shown  in  Table 
31.  Land  use  makeup  for  the  Yellowstone  River  subbasin  as  of  1972  on  a 
percentage  breakdown.    Because  of  the  various  sources  and  differing 
categories  used  by  the  compilers  of  this  data,  no  attempt  will  be  made 
here  to  correlate  the  findings  of  each  table  in  a  uniform  manner. 

YELLOWSTONE  RIVER  SUBBASIN  LAND  USE,  1972 


USE 

Breakdown 
1,000  Acres 

% 

Pasture  and  Range 

33,628 

74 

Forest  and  Woodland 

6,100 

14 

Cropland 

3,400 

8 

Recreation 

1,400 

3 

Urban  and  Transportation 

200 

Fish  and  Wildlife 

50 

Mineral  Industry 

10 

Military 

10 

Other  Agriculture 

100 

Water 

300 

TOTAL 

45,198 

Source:     Proposed  Federal  Coal  Leasing  Program,  Draft  Environmental 

Impact  Statement,  Volume  1,  U.S.  Department  of  the  Interior, 
Bureau  of  Land  Management,  1974;  p.  11-174. 
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A  picture  of  the  structure  of  the  Rosebud  County  economy  can  be 
obtained  by  looking  at  the  distribution  of  employment  between  sectors 
shown  in  table  1.    The  agricultural  sector's  share  of  the  total  fell  from 
27  percent  to  20  percent  as  its  employment  remained  relatively  constant 
and  the  rest  of  the  sectors  added  workers.    Mining  and  construction  now 
account  for  13  percent,  while  trade  and  services  have  almost  20  percent 
of  the  total.    This  compares  to  corresponding  percentages  of  3  and  24, 
respectively,  in  1974. 

Average  annual  income  per  employee  was  calculated  by  dividing  each 
sector's  income  by  its  employment;  the  results  are  listed  in  table  2. 
This  gives  some  notion  of  the  wide  income  variations  among  sectors  and 
indciates  how  these  have  changed  since  1970.    As  a  result  of  the  power 
plant  construction  at  Colstrip,  the  highest  paid  sector  and  the  one  with 
the  greatest  change  is  the  construction  sector  with  income  of  $15,905 
per  employee  per  year.    Despite  the  high  wages  in  this  sector,  the  average 
nonagri cultural  income  in  Rosebud  County  remains  below  the  state  average. 
The  county  average,  except  in  1974,  emphasizes  the  continued  importance  of 
this  sector  to  the  Rosebud  economy. 

Reconciliation  of  the  census  and  the  BEA  income  series  is  more 
difficult  than  for  employment.    Total  income  from  the  census  was  $13,928,000 
for  1969,  and  the  1969  total  personal  income  figure  from  BEA  was  $17,772,000. 
Once  again,  the  discrepancy  is  due  to  definitional  differences  between  the  two 
series.    The  BEA  income  series  includes  such  income  as  "in  kind"  income,  income 
of  non-profit  organizations,  income  essential  from  the  value  of  bank  services 
and  the  services  of  other  financial  firms  rendered  to  persons  without  charge,  and 
Medicare  payments.    These  items  are  not  included  by  the  census.  Moreover, 
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the  census  data  are  obtained  directly  from  households,  while  the  BEA 
series  is  estimated  largely  on  the  basis  of  data  from  the  administration 
records  of  business  and  governmental  sources.    Since  reconciliation  is 
not  critical  for  the  impact  assessment  process,  no  adjustments  were 
attempted.   

1.  Although  there  are  sources  of  potential  error  in  the  estimation 
method  it  is  the  best,  consistent  method  available. 

2.  This  is  generally  referred  to  as  hidden  unemployment. 

3.  Welfare,  religious,  and  nonprofit  organizations  includes  such 
things  as  the  St.  Labre  School,  tribal  employment,  churches  and 
various  social  service  groups. 

4.  Median  family  income  is  that  income  level  for  which  there  is  an 
equal  number  of  families  above  and  below. 
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TABLE  1 


DISTRIBUTION  OF  EMPLOYMENT  IN  ROSEBUD  COUNTY,  1970-1974 
(GIVEN  AS  PERCENTAGE  OF  TOTAL  EMPLOYMENT) 


Sector 

1970 

1971 

1972 

1973 

1974 

Agriculture3 

27.4 

25.6 

23.8 

21.5 

20.3 

Mining 

1.6 

2.8 

3.5 

8.1 

8.1 

Construction 

1.1 

.9 

1.3 

2.3 

5.1 

Manufacturing 

8.4 

8.2 

8.9 

5.8 

5.1 

Transportation, 
Communication, 
Public  Utilities 

7.2 

6.5 

6.3 

5.8 

5.8 

1  f  uUC 

ft  R 

O.J 

ft  7 

q  n 
y .  u 

in  i 

1  u .  1 

Q  R 

Finance,  Insurance, 
Real  Estate 

.7 

.9 

1.2 

1.3 

1.5 

Services 

15.5 

18.4 

18.9 

19.7 

19.1 

Government 

18.4 

16.5 

15.9 

15.0 

15.5 

Other3 

12.1 

11.5 

11.2 

10.2 

9.5 

TOTAL 

100.0 

100.0 

100.0 

100.0 

100.0 

Includes  self-employed  proprietors. 


Source:  Derived. 
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TABLE  2 

INCOME  PER  EMPLOYEE,  ROSEBUD  COUNTY,  1970-1974 
(CURRENT  DOLLARS) 


Sector 

1970 

1971 

1972 

1973 

1974 

Agriculture 

8272 

8454 

11244 

17097 

5182 

Mining 

13214 

10215 

10718 

13609 

13738 

Construction 

8000 

5160 

7743 

10394 

15738 

Manufacturing 

4389 

4812 

4265 

4801 

5605 

Transportation, 
Communication, 
Public  Utilities 

8554 

9110 

9770 

10931 

10961 

Trade 

331  n 

of /D 

icon 

/ion 
4yb  1 

Finance,  Insurance, 
Real  Estate 

4631 

5077 

5216 

5595 

7038 

Services 

ol  CO 

4 1  lb 

A  f\C\  A 

4094 

4923 

Government 

5613 

6136 

6525 

7083 

7511 

Other 

4042 

3428 

3581 

3766 

4214 

Rosebud  Total 

5944 

5954 

6750 

8630 

7007 

Rosebud  Non-Ag  Total 

5066 

5095 

5344 

6316 

7473 

Montana  Total 

6378 

6432 

7359 

8325 

NA 

Montana  Non-Ag  Total 

6093 

7617 

6743 

7124 

NA 

Rosebud/Montana 

Total 

.93 

.92 

.92 

1.04 

NA 

Non-Agriculture 

.83 

.76 

.79 

.89 

NA 

Source:  Derived. 
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APPENDIX  E-3 

DETAILED  DESCRIPTION  OF  ROSEBUD  COUNTY'S  SCHOOL  DISTRICTS 
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APPENDIX  E-3 


Nine  school  districts  are  located  within  Rosebud  County.  Enrollment 
varies  from  12  to  685  and  those  districts  most  impacted  by  the  growth  of 
Colstrip  are  undergoing  construction,  and/or  other  improvements.    A  brief 
description  of  each  follows: 

District  #2 

District  #2  in  Angela  includes  Grades  1  through  6  and  has  a  student 
enrollment  of  six  with  one  teacher.    The  school  building  is  in  good  condition 
and  can  accommodate  12  to  15  students.    Busing  mileage  within  the  district  is 
16  miles. 

District  #33 

The  Ingamar  District  #33  has  a  1976-1977  student  enrollment  of  25  in 
grades  1  through  8  and  employs  four  teacher  and  staff  members.  Speech 
therapy  and  special  education  are  available.    The  building  is  considered 
adequate  and  can  accommodate  32  students. 

District  #3 

District  #3  in  Birney  has  a  student  enrollment  of  12  in  grades  1  through 
12,  and  has  two  teachers;  however,  next  year  there  will  be  only  one.  The 
school  building  is  in  good  condition  and  can  accommodate  26  students. 

District  #6 

Lame  Deer,  District  #6,  offers  a  K-8  grade  curriculum  with  an  enroll- 
ment of  415  students.    Teachers  and  staff  number  24.    The  school  is  considered 
in  good  condition. 

District  #32J 

Enrollment  for  the  1976-1977  school  term  was  92  students,  with  ten  staff 
members.    The  building  program  of  the  Ashland  district  will  double  the  present 
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facility,  adding  approximately  20,000  square  feet  and  a  gym  with  a  seating 
capacity  of  300.    The  entire  project  is  expected  to  take  8  to  12  .months  to 
complete  once  construction  is  begun  this  summer.    The  new  facility  will  also 
be  available  for  various  community  activities. 
District  #12 

District  #12,  in  Rosebud,  includes  grades  K-12,  with  a  present  student 
population  of  168.    The  school  is  housed  in  one  building  with  the  elementary 
school  wing  (gr.  1-6)  and  the  high  school  wing  (gr.  7-12)  separated  by  the 
lunchroom.    The  school  is  in  excellent  condition;  the  elementary  school  is 
at  capacity,  and  the  high  school  could  absorb  approximately  15  more  students. 
There  are  15  teachers  and  other  staff  in  the  district.    Construction  to  add 
elementary  rooms  and  a  music  room  was  begun  in  December,  1976.  Completion 
will  be  in  Septebmer,  1977. 

District  #4 

Forsyth,  at  present,  is  the  largest  district  in  Rsoebud  County  with  a 
total  enrollment  of  685  students;  the  elementary  school  has  349  students,  the 
middle  school,  105  students,  and  the  high  school,  231  students.    There  are  47 
teachers,  4  administrators,  and  22  noncertified  staff  members  within  the 
district.    Construction  of  two  new  buildings  is  expected  to  commence  this 
summer  with  completion  within  12  to  16  months.    One  building  will  accommodate 
grades  K-5  and  the  other  will  house  grades  6-8.    Together  these  will  double 
the  capacity  of  the  elementary  school. 

District  #19 

School  District  #19  in  Colstrip  also  has  a  building  program.    A  bond  issue 
for  $2,893,730  has  been  passed  for  the  construction  of  an  elementary  school, 
the  remodeling  of  the  high  school,  with  addition  for  a  shop,  girl's  locker  room, 
weight  and  wresting  room,  and  food  service  receiving  and  storage.  Construction 
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is  expected  to  begin  in  early  summer  of  1977,  with  a  completion  date  of 
January,  1978.    The  building  program  will  give  the  district  an  elementary 
school  capacity  of  400  and  high  school  capacity  of  300.    Future  growth  for 
the  district  has  been  provided  for  in  the  event  Colstrip  Generating  Units 
3  and  4  are  constructed. 

At  present  the  district  is  housed  in  two  buildings  with  310  elementary 
students  and  387  junior  and  senior  high  students,  and  43  teachers  and  staff. 
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APPENDIX  E-4 

Table  1  Highway  Status  -  Rosebud  County 
Table  2     Average  Daily  Traffic  Counts 
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TABLE  1 

HIGHWAY  STATUS:     ROSEBUD  COUNTY 


Route  Surface 
Designation  Type 

INTERSTATE 
HIGHWAYS 


1975  Average  2 
Daily  Traffic  (APT) 


I_94  2,4  Lane    3340j?--entering  from  west 

(US10,  312)    Paved         3160  --entering  from  east 


Planned  Improvements 
and/or  Changes5 


Widen  to  4-Lane:  Forsyth  area  10  miles, 
anticipated  completion,  1980;  Ilysham 
area  21.6  miles,  anticipated  completion 
July,  1977;  Hathaway  area  5.6  miles, 
anticipated  completion  1979;  funds 
through  Interstate  Programs 


1990  Functional 
Classification4 


Interstate 
system 


2 


PRIMARY 
HIGHWAYS 

US  12 
(FAP  14) 


FAP  2 


1. 

2. 
3. 

4. 
5. 
6. 


2  -  lane    243  Mussellshell  §  Rosebud 

Paved  Co.  lines 

245  Sumatra 

223  Ingomar 

253  Vananda 

7596  entering  Forsyth 


Minor  arterial 


2  -  lane 
Paved 


109 
562 
132 
283 
241 
128 


M.P. 
M.P. 
M.P. 
M.P. 
M.P. 
M.P. 


551 
560 
571 
577 
578 
580 


Major  collector 


Communication 


General  Highway  Maps,  Rosebud  County,  Montana  prepared  by  Montana  State  Highway  Commission,  Planning  Survey 
section,  December,  1961,  revised  December  31,  1973. 

Average  Daily  Traffic  Counts,  Department  of  Highways,  State  of  Montana  .  , 

Les  Harris,  Planning  and  Research  Bureau,  Montana  State  Highway  Commission,  Helena.  Montana: 

State"  of'Monllna  1990  Highway  Functional  Classification,  January,  1971,  revised  June  1,  1974. 

1976  survey 
1974  survey 


TABLE  1  (continued) 


Route  Surface 
Designation  Type 

OTHER  HIGHWAYS 


1975  Average 
Daily  Traffic  (APT) 


Planned  Improvements 
and/or  Changes 


1990  Functional 
Classification 


SECONDARY 
HIGHWAYS 

FAS  315 


m 
4* 


FAS  447 


FAS  446 


2  -  lane 
Paved 


2  -  lane 
Paved 
from  1-94 
south  for 
8  miles 
then 
gravel 
graded 
and 

drained 


2  -  lane 

Paved 

from 

Rosebud 

for  10 

miles 

east 


1243  —1-94  to  315  (1975  data) 
1055j?— 12  miles  south  of  1-94 

9645--7  miles  north  of  Colstrip 
17795--.Tust  north  of  Colstrip 
1133  —Just  south  of  Colstrip 

5  junction 
328  --13  miles  north  of  Lame 

5  Deer 
807  —Just  north  of  Lame  Deer 


248  M.P.  0.0  (Junct.  FAP  2) 

176  M.P.  .079 

5  M.P.  3 

81  M.P.  32 

220  M.P.  53 


249    Junct.  FAP  2  at 

Rosebud 
131  Cartersville 


Upgrade  road  to  meet  secondary  road 
standards  — from  1-94  south  to  Lame 
Deer,  total  of  52  miles.  Proposed 
first  priority  for  coal  impact  funds- 
work  to  be  done  by  1980. 


Upgrade  road  to  secondary  road 
standards  from  1-94  south  to  Ash- 
land, a  total  of  approximately  55 
miles.    Proposed  for  improvement 
with  coal  impact  funds,  work  to  be 
done  by  1980.    Also  scheduled  for 
improvements  with  economic  growth 
funds  for  80  miles  of  grading  and 
graveling  in  1978 — improvements 
proposed  under  coal  impact  plans 
will  probably  take  precedence. 


Minor  arterial  to 
south  of  212 
where  it  becomes 
a  minor  collector 


Major  collector 


Minor  collector 


TABLE  1  (continued) 


Route 
Designation 


Surface 

Jy?e ... 


1975  Average 
Daily  Traffic  (APT) 


Planned  Improvements 
and/or  Changes 


1990  Functional 
Classification 


UNDESIGNATED 
MAJOR  ROADS 

Road  north 
of  Yellow- 
stone 

River  from 
Forsyth  to 
Rosebud 


2  -  lane 

Travel 

graded 


drained 


Major  collector 


Road  from 
FA311  at 
Alkalai 
Creek  to 
Sumatra 


2  -  lane 
Cravel 
graded 
and 

drained 

for  3 

miles 

north 

then 

dirt 

graded 

and 

drained 
to  county 
line  then 
gravel  to 
Sumatra 


County  has  made  request  for 
systems  funding  for  19  miles 
of  graveling 


Minor  collector 


TABLE  1  (continued) 


Route  Surface 
Designation  Type 


East-west       2  -  lane 
road  from  Gravel 
Sarpy  Creek  graded 
Road  to  and 
Colstrip  drained 
intersecting 
Sarpy  Creek 
Road  near 
Horse  Creek 


1975  Average 
nai ly  Traffic  (APT) 

2786«1  mile  west  of  Colstrip 


Planned  Improvements 
and/or  Changes 


1990  Functional 
Classification 

Minor  collector 


Road  along 
Great  Porcu- 
pine Creek 
north  of 
FAP  14 


Road  north 

of  Forsyth 

crossing 

Little 

Porcupine 

Creek 


Minor  collector 


2  -  lane 
Gravel 
graded 
and 

drained 


2  -  lane 
Gravel 
graded 
and 

drained 

for  11 

miles 

north 

then 

dirt 

graded 

drained 


Minor  collector 


TABLE  1  (continued) 


Route 
Designation 

Road  along 

Rosebud 

Creek 

between  FAS 
447  and 
FAS  315 


Road  from 
314  north 
of  Decker 
to  Birney 


Surface 
Type 

2  -  lane 
Travel 


and 

drained 


2  -  lane 
Grave 1 
graded 
and 

drained 


1975  Average 
Daily  Traffic  (APT) 


Planned  Improvements 
and/ or  Changes 


Upgraded  to  secondary  road  standards 
from  314  to  Birney  approximately  25 
miles;  Proposed  for  coal  impact  funds, 
unscheduled  date. 


Road  from 

Decker 

northeast 

towards 

Otter 


2  -  lane 
Gravel 
graded 
and 

drained 


TABLE  2 

AVERAGE  DAILY  TRAFFIC  COUNTS  (ADT's) 


ADT's 


1963  1965 


YEAR 

Sheet  5*  Sta  16** 
Sta  20 
Sta  21 
Sta  26 
Sta  27 
Sta  34 

Sheet  6  Sta  10 
Sta  14 
Sta  15 
Sta  30 

Sheet  7  Sta  2 
Sta  12 
Sta  19 
Sta  21 
Sta  30 

Sheet  8  Sta  3 
Sta  7 
Sta  11 
Sta  12 
Sta  13 
Sta  14 
Sta  19 
Sta  21 
Sta  26 
Sta  39 

Sheet  9  Sta  11 
Sta  18 
Sta  24 


*  Refers  to  portion  of  Montana  Highway  Deoartment  Man  of  Rosebud  County 
**  Stations  are  identified  as  follows: 

Sheet  5 

16-4  miles  east  from  Treasure/Rosebud  County  line  on  Highway  312/10 
20  -  h  mile  west  of  Highway  312  and  315  Junction 
21-1  mile  east  of  Highway  312  and  315  Junction 
34-4  miles  east  of  Highway  315  on  Highway  312/10 

26  -  h  miles  west  of  Forsyth  on  Highway  312/10 

27  -  h  mile  east  of  Forsyth  on  Highway  312/10 


1150 
1219 
1322 
1564 
1622 

1289 
83 
1241 

106 
51 
135 
96 
30 
104 
64 
242 
624 
607 


1253 
1276 
1470 
1543 
1778 

1350 
68 
1300 

104 
47 
119 
121 
37 
119 
65 
240 
668 
654 


596  551 


56 
565 


72 
554 


1967 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1308 

193 

157 

145 

780 

145 

160 

158 

1360 

294 

189 

180 

163 

232 

255 

260 

1 R1; 

1479 

268 

346 

300 

277 

362 

400 

393 

468 

1589 

1859 

2289 

2371 

2548 

3086 

3095 

3400 

3343 

1812 

2319 

2517 

2605 

2630 

2993 

2917 

5221 

3159 

1454 

985 

731 

1904 

2019 

54 

81 

42 

91 

130 

167 

70 

90 

110 

100 

102 

115 

95 

92 

86 

1458 

1763 

2148 

170 

280 

428 

313 

380 

316 

33 

46 

77 

75 

128 

109 

191 

289 

242 

385 

994 

810 

940 

1050 

36 

38 

34 

33 

29 

40 

30 

40 

37 

120 

199 

230 

327 

610 

1357 

1282 

1759 

1507 

130 

169 

150 

140 

367 

682 

544 

573 

752 

31 

54 

50 

39 

25 

26 

29 

40 

48 

118 

140 

181 

109 

215 

332 

328 

340 

378 

52 

85 

80 

79 

61 

54 

60 

90 

82 

271 

349 

431 

508 

553 

726 

717 

1080 

807 

762 

950 

904 

942 

1067 

1094 

927 

1232 

1154 

797 

850 

896 

830 

974 

998 

1058 

1338 

1263 

253 

306 

283 

277 

423 

356 

451 

604 

720 

692 

688 

690 

707 

789 

890 

758 

174 

165 

210 

199 

220 

220 

375 

50 

72 

60 

73 

96 

121 

99 

60 

175 

599 

736 

734 

759 

754 

773 

850 

950 

1107 

87 

107 

60 

33 

66 

58 

Sheet  6 

10-6  miles  east  of  Forsyth  on  Highway  312/10 
14-4  miles  south  on  FAS  447 
15  -  h  mile  west  of  Rosebud  on  Highway  312/10 
30  -  Us  miles  east  of  Rosebud  on  Highway  312/10 
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Sheet  7 

2  -  15  miles  north  of  Colstrip  on  FAS  315 
12  -  18  miles  north  of  Junction  315  on  FAS  447 
19  -  1  mile  north  of  Colstrip  on  FAS  315 

30  -  h  mile  south  of  Junction  FAS  447  and  Rosebud  Creek  Road 
21-1  mile  south  of  Colstrip  on  FAS  315 

Sheet  8  _ 
"3  -  ll"  miles  north  of  Lame  Deer  on  FAS  315 
7-8  miles  north  of  Ashland  on  gravel  road 

11  -  h  mile  north  of  Lame  Deer  on  FAS  315 

12  -  h  mile  east  of  Lame  Deer  on  212 

13  -  %  mile  west  of  Lame  Deer  on  212 

14  -  h  mile  south  of  Lame  Deer  on  FAS  315 
19-8  miles  east  of  Lame  Deer  on  212 
21-1  mile  north  of  Ashland  on  gravel  road 

26  -  h  mile  south  of  Highway  212  on  road  to  Birney 
39-1  mile  west  of  AShland  on  Highway  212 

Sheet  9 

11  -  1  mile  north  of  Birney  on  gravel  road 
18-7  miles  southwest  of  Birney  on  gravel  road 
24  -  1  mile  southwest  of  Birney  on  gravel  road 
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APPENDIX  E-5 

CORRESPONDENCE  CONCERNING  THE  SURGE  POND  RECREATION  AREA 


E5-1 


P.O.  Box  430 

Miles  City,  MT.  59301 

August  5,  1976 

Martin  White 
Western  Energy  Co. 
Colstrip,  MT.  59323 

Dear  Martin: 

We  sampled  the  fish  population  in  the  Surge  Pond  with  a  50 -foot  bag 
seine  on  August  3  and  were  pleased  with  what  we  found. 

Our  efforts  were  concentrated  along  the  southeast  shore-line  in  2-4  foot 
deep  water.    Bottom  materials  ranged  from  gravel  and  sand  to  mud.  In 
nine  seine  hauls,  we  took  a  total  of  23  small  fish.    The  northern 
pike  have  shown  tremendous  growth  since  they  were  stocked  in  June.  The 
nine  northerns  we  took  averaged  220  mm  (8.7  inches)  in  length.  A 
catch  rate  of  1  northern  per  net  haul  is  a  good  indication  of  a  fairly 
high  survival  rate  for  these  fish.    The  crappie  were  successful  in 
getting  off  a  spawn  because  we  did  pick  up  some  young-of-the-year 
(both  black  and  white  crappie) .    These  too  showed  good  growth  averaging 
about  70  mm  (2.8  inches)  in  length.    Young  crappie  from  the  Tongue 
River  Reservoir  are  only  about  40  mm  (1.6  inches)  in  length  right  now. 
I'm  sure  the  northerns  were  able  to  utilize  the  small  crappie  as  a 
food  base.    However,  the  crappie  have  now  reached  a  size  which  will  be 
difficult  for  the  northerns  to  utilize.    Therefore,  I'm  going  to  try 
to  obtain  some  fathead  minnows  to  transplant  into  the  pond.    They  will 
serve  as  food  for  northerns,  bass  and  crappie.    The  bass  did  survive 
the  plant  and  are  still  pretty  small.    The  northerns  are  probably 
taking  their  share  of  them  too. 

Aquatic  vegetation  has  got  a  good  start  and  should  provide  some  excellent 
habitat  for  small  fish  and  invertebrates.    We  were  surprised  to  not 
find  any  river-type  fish.     If  anything  is  coming  through  the  pump,  they 
are  being  chewed  up.    This  will  help  to  maintain  a  pure  population.  We 
did  come  up  with  an  immature  tiger  salamander,  however. 

Since  the  northerns  appear  to  have  survived  the  plant  and  will  probably 
become  well  established  in  the  reservoir,  I'd  like  to  suggest  some 
possible  water  management  alternatives  to  enhance  northern  pike  production 
Northerns  spawn  in  the  spring,  soon  after  the  ice  goes  off.     They  move 
into  shallow  water  and  lay  their  eggs  on  flooded  vegetation.  Incubation 
takes  about  10-15  days  and  the  fry  remain  attached  to  the  vegetation  for 
several  days  after  hatching.    The  vegetation  remains  important  as  escape 
cover  until  mid-summer  when  the  northerns  begin  foraging  on  other  fish 
and  move  into  deeper  water. 
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Ideally  then,  water  levels  should  he  high  enough  in  the  spring  to  cover 
the  vegetation  and  remain  somewhat  stable,  at  least  during  the 
incubation  period.     As  the  young  fish  move  into  deeper  water  (mid-June) 
water  levels  could  be  dropped  a  foot  or  two  which  then  allows 
revegetation  in  the  shallow  spawning. areas.    Thus  the  critical  water 
level  period  for  the  northerns  is  April -June.    The  Department  understands 
the  need-use  concept  involved  with  the  surge  pond  water,  but  recommends 
that  unnecessary  use  of  this  water  during  this  period  be  minimized. 
I  think  by  planning  maintenance  around  this  period  we  should  be  able 
to  produce  some  pretty  fantastic  northern  pike  fishing  in  this  lake. 

Thanks  for  the  opportunity  to  sample  the  pond  and  for  allowing  us  to 
suggest  possible  water  level  management  schemes.    If  you  have  any 
questions  please  call. 


Best  regards, 


Allen  A.  Elser 

Regional  Fisheries  Manager 


AAE : f  r 


cc:    Carl  Anderson 
Art  Whitney 
Jim  Posewitz 
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Evaluation  of  Landscapes  Within  a  One-Day  Traveling  Distance: 

The  objective  of  this  discussion  is  to  provide  a  perspective  on  the 
scenic  quality  and  the  value  of  Areas  A  and  E  as  they  relate  to  other  major 
types  of  landscapes  within  a  one-day  traveling  zone  from  the  study  site. 
A  one-day  travel  zone  extends  as  far  west  as  the  Beartooth  Mountains,  north- 
west  to  the  Lake  Mason  National  Wildlife  Refuge,  northeast  to  Miles  City, 
and  south  to  the  Bighorn  Mountains.    Within  this  radius  there  is  a  wide  variety 
of  scenery  ranging  from  flat,  open  agricultural  fields,  eroded  badlands, 
dissected  plateaus,  to  dramatic  alpine  mountains  and  streams. 

A  vast  band  of  deeply  dissected  plateaus  and  valleys  created  by 
numerous  drainages  and  creeks  extends  in  a  northwest  to  southeast  direction 
from  the  Bull  Mountains  to  Wyoming  except  for  a  relatively  narrow  area 
of  flatter  terrain  between  the  Bull  Mountains  and  the  Yellowstone  River. 

Although  a  similar  physiographic  character  persists  throughout  this 
expansive  area,  there  are  notable  scenic  variations  due  primarily  to  eleva- 
tion and  vegetation  differences.    Areas  of  greater  elevation  range  generally 
have  more  abrupt  and  better  defined  physiographic  features  than  are  found 
in  the  Colstrip  area.    The  most  visible  features  of  these  areas  are  the  Bull 
Mountains  (elevations  range  3,100  to  4,700  feet),  the  Rosebud  Mountains 
(3,700  to  5,200  feet),  the  Wolf  Mountains  (3,300  to  4,700  feet),  the  Little 
Wolf  Mountains  (3,400  to  4,800  feet)  and  the  Spray  Mountains  (3,300  to  4,500 
feet).    These  landforms  are  characterized  by  steep  terrain,  exposed  rock  areas 
and  well  defined  canyons  and  valleys.    Locational ly ,  all  of  these  landforms  are 
east  and  southeast  of  the  Colstrip  area,  except  for  the  Bull  Mountains  which  are 
to  the  northwest. 
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Evaluation  of  Landscapes  Within  a  One-Day  Traveling  Distance: 
The  objective  of  this  discussion  is  to  provide  a  perspective  on  the 
scenic  quality  and  value  of  Areas  A  and  E  as  they  relate  to  other  major 
types  of  landscapes  within  a  one-day  traveling  zone  from  the  study  site. 
A  one-day  travel  zone  extends  as  far  west  as  the  Beartooth  Mountains, 
northwest  to  the  Lake  Mason  National  Wildlife  Refuge,  northeast  to  Miles 
City,  and  south  to  the  Bighorn  Mountains.    Within  this  radius  there  is  a 
wide  variety  of  scenery  ranging  from  flat,  open  agricultural  fields, 
eroded  badlands,  dissected  plateaus,  to  dramatic  alpine  mountains  and 
streams. 

A  vast  band  of  deeply  dissected  plateaus  and  valleys  created  by 
numerous  drainages  and  creeks  extends  in  a  northwest  to  southeast  direction 
from  the  Bull  Mountains  to  Wyoming  except  for  a  relatively  narrow  area 
of  flatter  terrain  between  the  Bull  Mountains  and  the  Yellowstone  River. 

Although  a  similar  physiographic  character  persists  thpj)ughout  this 
expansive  area,  ^eeft*€«+ty  there  are  notable  variations  due  primarily  to 
elevation  and  vegetation  differences.    Areas  of  greater  elevation  range 
generally  have  more  abrupt  and  better  defined  physiographic  features 
than  are  found  in  the  Col  strip  area.    The  most  visible  -evidence  of  these 
areas  are  the  Bull  Mountains  (elevations  range  3,100  to  4,700  feet),  the 
Rosebud  Mountains  (3,700  to  5,200  feet),  the  Wolf  Mountains  (3,300  to 
4,700  feet),  the  Little  Wolf  Mountains  (3,400  to  4,800  feet)  and  the 
Spray  Mountains  (3,300  to  4,500  feet).    These  landforms  are  characterized 
by  steep  terrain,  exposed  rock  areas  and  well  defined  canyons  and  valleys. 
Locationally,  all  of  these  landforms  are  east  and  southeast  of  the 
Colstrip  area,  except  for  the  Bull  Mountains  which  are  to  the  northwest. 
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In  general,  water  features  are  scarce  within  this  portion  of  the 
region,  although  water  has  had  a  significant  influence  on  landforms  and 
the  distribution  of  vegetation. 

A  second  major  landscape  type  within  a  one-day  travel  zone  is  the 
higher  elevation  alpine  mountains,  which  provide  scenic  amenities  which 
are  both  different  than  and  generally  more  spectacular  than  those  found 
in  most  of  Eastern  Montana  and  the  Col  strip  area.    Portions  of  both  the 
Bighorn  and  Beartooth  Mountains  are  contained  within  this  region.  The 
Bighorn  Mountains  are  located  to  the  south  of  Colstrip  and  lie  mostly  in 
Wyoming.    The  Beartooth  Mountains  are  situated  in  the  southwest  extremity 
of  the  one-day  travel  region  near  Red  Lodge,  Montana.    Both  mountain 
ranges  rise  considerably  higher  in  elevation  than  the  other  lands  in 
this  region.  The  Beartooths  reach  an  elevation  of  12,000  feet  while 
the  Bighorns  rise  to  approximately  10,000  feet.    By  any  standard,  the 
alpine  landscapes  associated  with  these  mountain  ranges  are  highly 
scenic,  containing  numerous  streams  and  lakes,  as  well  as  dramatic, 
shear  rock  facings,  pine  forests  and  meadows. 

Although  less  visually  dramatic,  the  Pryor  Mountains,  located  at 
the  northwest  extreme  of  the  Bighorn  range,  possess  similar  scenic 
amenities  as  the  Bighorn  and  Beartooth  Mountains.    This  range  reaches 
elevations  of  approximately  7,000  feet.    The  landforms  are  predominantly 
steep  to  rolling,  and  are  dissected  by  numerous  live  streams  and  drainages. 
Ponderosa  pine  and  grasslands  are  the  predominant  vegetation  types. 

Open,  rolling  grassland  areas  containing  numerous  shallow  gullies 
and  ravines  are  another  form  of  landscape  commonly  found  in  the  travel 
region.  Ranging  in  elevation  from  2,800  to  3,100  feet,  these  grassland 
areas  are  generally  devoid  of  both  trees  and  water  bodies,  and  are  found 
primarily  north  and  northeast  of  the  Bull  Mountains  as  well  as  to  the 
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south  of  Billings.    The  degree  of  variation  in  topography  and  diversity 
of  color  and  texture  associated  with  this  landscape  is  considered  less 
than  that  found  in  the  Col  strip  area. 

Flat,  open  agricultural  valleys  create  yet  another  dominant  visual 
landscape  within  this  region.    These  areas  are  located  primarily  in  the 
western  portion  of  the  region  between  Billings  and  the  Bull  Mountains 
and  are  characterized  by  their  vastness,  with  varying  patterns  and 
textures  created  by  the  agricultural  activity  interspersed  with  occasional 
glacial  lakes.    In  general,  these  areas  do  not  possess  the  level  of 
visual  interest  or  integrity  associated  with  the  landscape  found  in  the 
Col  strip  area. 

Portions  of  the  Crow  Indian  Reservation  contain  badland  areas, 
which  differ  significantly  from  those  landscapes  previously  described. 
These  areas  are  characterized  by  rugged  topography  and  colorful,  horizontal 
bands  of  exposed  soils  and  rock.    As  such,  they  represent  a  somewhat 
unique  scenic  feature  in  the  region. 

Another  isolated  and  visually  significant  area  is  the  Bighorn 
Canyon  and  Reservoir.    Designated  a  National  Recreation  Area,  it  is  a 
popular  recreational  site  due  to  its  proximity  to  water  and  superb 
scenic  amenities. 

The  presence  of  water  generally  enhances  the  visual  interest  of  the 
landscape,  particularly  in  areas  where  water  features  are  somewhat 
scarce.  The  major  rivers  within  the  one-day  travel  zone  include  the 
Yellowstone,  Tongue,  Musselshell,  Bighorn  and  Little  Bighorn.    Many  of 
these  rivers  are  characterized  by  broad,  flat  valleys  which  have  been 
developed  to  varying  degrees  because  of  the  availability  of  suitable 
terrain  and  water.    Therefore,  the  scenic  quality  of  these  river-dominated 
landscapes  tends  to  vary  significantly  due  to  the  integrity  of  the 
setting. 
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Quality  of  Mining  Areas  A  and  E  Visual  Resources  According  to 
BLM  Ratings  of  Southeastern  Montana  and  Northern  Great  Plains  Region: 
This  section  focuses  specifically  on  the  visual  amenities  of  the  Mining 
Areas  A  and  E  that  have  previously  been  evaluated  for  their  scenic 
quality  by  the  Bureau  of  Land  Management  (BLM).    The  BLM  is  the  only 
governmental  agency  which  has  conducted  such  studies  on  scenic  quality 
in  eastern  Montana,  providing,  therefore,  some  frame  of  comparative 
reference. 

This  discussion  will  prove  helpful  in  placing  the  visual  resources 
associated  with  Areas  A  and  E  into  regional  perspective. 

The  BLM  evaluated  the  lands  according  to  the  degree  of  scenic 
diversification  provided  by  the  landforms,  color,  water  and  vegetation 
inherent  to  the  landscape.    Lands  were  given  additional  importance  if 
they  contained  any  regionally  unique  features;  and  finally,  the  effects 
of  many  are  considered.    The  evaluation  criteria  are  included  in  table 
1. 

Based  upon  the  rating  given  in  each  of  these  categories,  the  lands 
are  placed  in  one  of  three  scenic  quality  and  related  management  practices 
categories  as  shown  below: 

Class  A:    The  outstanding,  rare  areas  where  the  superlative  quality 

of  the  landscape  dictates  a  management  policy  of  protection  of  the 

scenic  values  in  all  land  use  decisions. 

Class  B:    Above  average  scenery--al though  scenic  values  are  high, 



they  are  not  necessarily  the  dominant  facts  in  determining  management 
practices. 

Class  C:    Average  scenery—protection  of  scenic  qualities  does  not 



determine  land  management  practices. 
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The  South  Rosebud  Planning  Unit,  evaluated  by  BLM,  includes  portions 
of  the  east  and  west  fork  of  Armells  Creek,  Rosebud  Creek  and  the  Tongue 
River  and  those  areas  lying  between  them.    This  region  has  numerous 
intermittent  streams,  creeks  and  drainages,  deeply  dissected  plateaus 
and  valleys.    Ponderosa  pine  covered  hills  with  exposed  brightly  colored 
soils  and  frequent  plateaus  and  valley  of  grasslands  and  shrubs  and  rock 
outcrops  dominate  the  visual  character  of  the  landscape. 

None  of  the  lands  were  classified  by  the  BLM  as  Class  A  scenery. 
Streams  and  related  grassland  and  valley  areas  were  generally  placed  in 
Class  C,  while  ridges  and  hills  having  ponderosa  pine  and  exposed  soil 
colors  were  classified  as  Class  B. 
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Land  Forms 


Color 


m 


oo  Water 


Vegetation 


Uniqueness 


Intrusions 


Table  1:   BLM  SCENIC  EVALUATION  SHEET 


Vertical  or  near  vertical 
cliffs,  spires,  highly  eroded 
formations,  massive  rock  out- 
crops, severe  surface  variation, 


Rich  color  combinations 
variety  or  vivid  contrasts  in 
the  color  of  soil,  rocks, 
vegetation  or  water. 


Still,  chance  for  reflections 
or  cascading  white  water,  a 
dominant  factor  in  the 
landscape. 


A  harmonious  variation  in 

form,  texture,  pattern  and  type. 


One  of  a  kind  or  very  rare 
within  region. 


Free  from  aesthetically 
undesirable  or  discordant 
sights  and  influences. 


Steep  canyon  walls,  mesas, 
small  scale  erosional  patterns, 
variety  in  size  and  shape  of 
land  forms. 


Rolling  hills,  foothills, 
flat  valley  bottoms. 


Some  variety  in  colors  and 
contrast  of  the  soil,  rocks 
and  vegetation,  but  not 
dominant. 


Moving  and  in  view  or  still 
but  not  dominant. 


Some  variation  in  pattern 
and  texture  but  only  one 
major  type. 


Unusual  but  similar  to  others 
within  the  physiographic  region, 


TOTAL  SCORE:     15  or  more  =  Class 


Scenic  quality  is  somewhat  de- 
preciated by  inharmonious  in- 
trusions, but  not  so  extensive 
thot  the  scenic  qualities  are 
entirely  negated. 


10-14  =  Class  B 


Subtle  color  variations, 
little  contrast,  generally 
muted  tones.    Nothing  really 
eye  catching. 


Absent  or  present,  but 
seldom  seen. 


Little  or  no  variation, 
contrast  lacking. 


Interesting  in  its  setting, 
but  fairly  common  within  the 
physiographic  region. 


Intrusions  are  so  extensive 
that  all  scenic  qualities 
are  entirely  nullified. 


«=  Class  C 
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A.     The  Model ' 

The  economic-demographic  simulation  model  provides  a  framework 

within  which  the  interaction  of  the  demographic  structure  and  the  economic 

base  of  the  study  can  be  studied.    The  components  of  the  model  and  the 

purposes  they  serve  are  as  follows: 

Demographic  Submodel:    This  submodel  starts  with  a  base  popula- 
tion of  the  study  area  and  predicts  the  number  who  are  expected 
to  be  born  and  die  during  the  year.    Part  of  the  new  population 
then  joins  the  labor  force  based  on  a  set  of  assumed  age-sex- 
race  specific  labor  force  participation  rates.    The  output  of 
this  submodel  includes  population  and  labor  force. 

Economic  Submodel :    The  economic  submodel  begins  with  the 
assumptions  about  the  level  of  basic  activity  in  the  area  and 
generates  the  local  employment  and  real  income  levels  by 
industry. 

Racial  Allocation  of  Employment  Submodel:    The  available 
"Northern  Cheyenne  labor  force  is  compared  to  the  total  number 
of  jobs  assumed  to  be  available  to  the  Cheyenne.    The  proportion 
of  new  jobs  in  a  given  industry  that  will  be  available  to  the 
Cheyenne  is  referred  to  as  the  Northern  Cheyenne  "entry  factor" 
and  was  estimated  to  reflect  both  the  historical  level  of 
participation  of  the  way  in  which  this  might  change  in  the 
future.    Northern  Cheyenne  employment  is  then  determined  by 
whichever  factor  becomes  limiting  first—available  labor  force 
or  available  jobs.    Possible  non-Indian  employment  by  industry 
is  then  calculated  by  subtracting  the  Indian  employment  from 
the  total . 

Migration  Submodel :    The  Anglo  total  employment  is  then  compared 
to  the  available  Anglo  labor  force  from  the  demographic  submodel 
and  the  implied  unemployment  rate  is  calcualated.    If  this 
rate  is  outside  the  normal  range,  migration  is  assumed  to 
occur  to  bring  the  rate  within  the  range.    The  in-mi grants 
(out-migrants)  are  then  added  (subtracted)  to  the  base  population 
and  the  model  proceeds  to  the  next  year. 

The  model  generates  five  basic  tables: 

(1)  Population—Age,  Sex,  Race 

(2)  Labor  Force— Age,  Sex,  Race 

(3)  Employment— Race,  Industry 

(4)  Unemployment  Rate— Race 

(5)  Labor  Income— Race 
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The  interrelationships  of  the  four  submodels  and  more  detail  about  the 
way  in  which  their  components  interact  are  shown  in  figure  1. 
B.    Important  Demographic  Assumptions 

The  vital  rates  (both  birth  and  death)  of  the  population  and  the 
labor  force  participation  rates  of  the  area  residents  are  important 
factors  in  determining  the  impact  of  resource  development  on  Rosebud 
County. 

Fertility  rates  were  derived  by  taking  the  annual  average  number  of 
live  births  over  the  period  1969-1971  by  age  and  race  of  mother  for  the 
state  of  Montana  and  then  calculating  rates  based  on  the  1970  census 
population.    These  rates  were  then  examined  further  to  check  their  appli- 
cability  to  the  study  area.    Data  provided  by  the  Indian  Health  Service 
showed  that  fertility  rates  for  the  service  unit  containing  the  Northern 
Cheyenne  Reservation  are  close  to  Montana  all -Indian  rates.    These  data 
also  indicated  that  although  there  was  a  substantial  decrease  in  the 
rates  between  1960  and  1970  (from  246.8/1000  to  186.1/1000  women  of 
child-bearing  age),  there  is  no  evidence  that  there  will  be  a  decline  of 
this  magnitude  over  the  decade  of  the  1970' s. 

This,  with  the  importance  of  the  large  family  to  the  Northern  Cheyenne, 
leads  to  the  assumption  that  future  fertility  rates  will  remain  at  the  1970 
level.    Although  the  rates  could  fall  in  the  future,  such  a  reduction  would 
not  significantly  affect  the  size  of  the  Indian  labor  force  until  after  1990. 
The  reduction,  however,  would  cause  the  Northern  Cheyenne  population  to  be 
smaller  than  projected. 

Survival  rates  were  obtained  in  much  the  same  manner.  Average 
annual  deaths  by  age,  sex,  and  race  for  the  period  1969-1971  were  divided 
by  the  1970  census  population  in  each  age-sex-race  group.    These  rates 
were  assumed  to  remain  constant  at  the  1970  level. 
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FIGURE  1 

ROSEBUD  COUNTY  ECONOMIC- DEMOGRAPHIC  SIMULATION  MODEL 
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The  most  important  demographic  assumptions  are  those  that  relate  to 
how  the  resident  population  will  participate  in  the  labor  force.  This 
concept  is  referred  to  as  the  labor  force  participation  rate  (LFPR)  and 
is  a  measure  of  the  number  of  employed  and  unemployed  persons  seeking 
work  expressed  as  a  percentage  of  the  populatioon  of  working  age.  If, 
for  example,  there  were  80  persons  of  a  given  race,  sex,  and  age,  and  50 
of  these  were  employed  and  ten  were  unemployed  but  seeking  work,  then 
the  number  in  the  labor  force  would  be  60.    The  LFPR  for  this  particular 
cohort  would  be  60/80  or  .75. 

In  general,  the  higher  the  LFPR,  the  smaller  the  population  necessary 
to  fill  a  given  number  of  jobs.    This  results  in  a  higher  level  of  per 
capita  income,  since  the  ratio  of  employed  persons  to  total  population 
is  higher.  In  order  to  do  any  analysis  of  the  impact  of  future  events, 
it  is  necessary  to  look  carefully  at  the  LFPR  of  both  the  Anglo  and 
Northern  Cheyenne  residents  in  the  study  area.    The  Indian  and  Anglo 
LFPR  along  with  the  U.S.  rates  are  graphed  in  figure  2  and  figure  3. 

The  rate  for  20-24  year  old  male  Northern  Cheyennes  was  calculated 
to  be  greater  than  one,  which  means  that  there  are  more  males  of  this 
age  in  the  labor  force  than  there  are  total  males  of  this  age.  Clearly, 
this  is  not  reasonable.    Furthermore,  the  rate  for  25-34  year  old  Northern 
Cheyenne  males  were  combined  with  the  resulting  LFPR  indicated  by  the 
light,  dotted  line  in  figure  2.         The  same  results  were  observed  for 
the  Anglo  males  with  both  the  20-24  and  35-44  rate  greater  than  one  and 
the  25-34  rates  too  low.  These  three  age  groups  were  combined  with  the 
LFPR  indicated  in  a  like  manner  in  figure  3. 

The  pattern  of  participation  for  Northern  Cheyenne  males  and  females 
is  somewhat  below  the  average  participation  for  the  United  States  as  a 
whole.    Likewise,  labor  force  participation  for  Anglo  women  in  the  study 
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area  is  below  that  for  U.S.  women.    It  is  well  known  that  persons  drop 
out  of  the  labor  force  (i.e.,  no  longer  "actively"  seek  work)  if,  over 
an  extended  time,  they  fail  to  find  employment.    However,  these  discouraged 
labor  force  participants  may  rejoin  the  labor  force  if  employment  oppor- 
tunities become  available  in  the  area.    As  coal  development  activity 
increases  in  the  study  area,  it  would  be  unrealistic  to  assume  that  the 
LFPR  will  remain  at  the  1970  level. 

For  this  reason,  the  futures  analysis  has  assumed  that  the  partici- 
pation rates  will  converge  to  projected  U.S.  rates  by  the  year  1990. 
This  represents  an  upper  limit  to  the  level  of  participation  in  the 
study  area  and  has  the  desirable  property  that  the  bulk  of  the  adjustment 
will  come  from  increased  participation  of  young  people  facing  the  labor 
force  entry  decision  for  the  first  time.    It  is  highly  likely  that  these 
young  people,  if  opportunities  exist,  will  participate  in  a  way  increasingly 
similar  to  their  age-sex  counterparts  elsewhere  in  the  United  States. 

C.     Important  Economic  Assumptions 

A  critical  question  of  the  analysis  of  future  developments  in  the 

study  area  concerns  the  racial  distribution  of  the  jobs  that  are  created. 

Clearly,  it  is  not  sufficient  to  simply  talk  about  the  total  number  of 

jobs  to  be  created;  the  distribution  of  the  jobs  between  Northern  Cheyenne 

and  Anglo  workers  must  also  be  addressed.    The  employment  of  Northern 

Cheyennes  by  industry  was  approached  in  the  following  manner: 

The  available  Northern  Cheyenne  labor  force  was  calculated. 
This  was  assumed  to  be  .95  of  the  total  labor  force,  i.e., 
"normal"  unemployment  was  assumed  to  prevent  the  unemployment 
rate  from  falling  below  five  percent.    However,  the  rate  can 
still  go  above  this  level. 

An  assumption  was  made  about  the  proportion  of  new  jobs  in  any 
given  industry  that  would  be  available  to  the  Northern  Cheyennes. 
These  "entry  factors"  reflect  both  the  historical  level  of 
participation  of  the  Cheyennes  in  a  given  industry  plus  an 
estimate  of  the  way  in  which  conditions  might  change  in  the 
future.    For  example,  even  though  there  were  no  Cheyennes 
working  in  the  mining  sector  in  1970,  it  was  assumed  that  they 
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would  have  access  to  fifteen  percent  of  the  new  mining  jobs 
that  become  available.    This  means  that  if  enough  Northern 
Cheyenne  workers  are  available,  they  will  get  ten  percent  of 
the  jobs. 

Although  the  15  percent  entry  factor  seems  low  for  the  mining  and 
construction  sectors,  the  attitude  of  some  people  on  the  reservation  is 
that  the  energy  companies  have  not  and  will  not  employ  a  substantial 
number  of  Northern  Cheyenne    because  of  problems  associated  with 
skill,  absenteeism,  and  discrimination.    The  validity  of  the  15  percent 
figure  will  depend  on  the  hiring  practices  of  the  development  companies; 
but  it  should  allow  the  estimation  of  at  least  the  order-of-magnitude  of 
the  impacts  on  the  Northern  Cheyenne.    The  entry  factors  along  with  the 
1970  distribution  are  shown  in  Table  1. 

Application  of  the  entry  factors  to  the  number  of  new  jobs  in  an 
industry  then  generates  an  estimate  of  the  number  of  jobs  available  to 
Northern  Cheyenne  workers.    If  the  available  Northern  Cheyenne  labor 
force  exceeds  the  available  jobs,  then  actual  Northern  Cheyenne  employment 
is  assumed  equal  to  available  employment  by  industry,  and  the  difference 
between  the  Northern  Cheyenne  labor  force  and  employment  is  the  number 
of  unemployed. 

If  the  number  of  available  jobs  exceeds  the  available  Northern 
Cheyenne  labor  force,  Northern  Cheyenne  employment  is  limited  to  the 
available  force,  the  unemployment  rate  is  five  percent,  and  the  available 
Northern  Cheyennes  are  allocated  by  industry  proportionally.    In  either 
case,  Anglo  employment  by  industry  is  calculated  as  the  difference 
between  total  employment  and  Northern  Cheyenne  employment. 

The  other  set  of  assumptions  for  the  economic  model  concerned  the 
responsiveness  of  the  service  and  trade  sectors  (induced  activity)  to 
new  income  in  the  area.    This  new  income  will  be  generated  by  changes  in 
agriculture,  mining,  or  manufacturing  activity. 
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TABLE  1 

ENTRY  FACTORS  FOR  ROSEBUD  COUNTY 


Sector 

Agriculture 

Mining 

Construction 

Manufacturing 

Transportation, 
Communication, 
Public  Utilities 

Trade 

Finance,  Insurance, 
Real  Estate 

Services 

Government 

Other 


Entry  Factor 
.18 
.15 
.15 
.70 

.15 
.15 

.11 

.25 
.50 
.05 


Percentage  of  jobs 

held  by 
Northern  Cheyennes 
(1970  Census) 

18.0 


.1 
73.6 

11.4 
7.7 


11.0 
19.2 
41.3 


Source:  Derived. 
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The  short  time  series  of  employment  and  income  data  (five  years) 
makes  it  questionable  whether  analytic  estimation  of  this  relationship 
can  be  done.    Furthermore,  it  is  not  clear  that  such  sophisticated  analysis 
would  be  more  reliable  than  a  simpler  method  given  the  amount  of  structural 
change  occurring  in  the  county. 

It  is  quite  reasonable  to  assume  that  induced  activity  is  directly 
related  to  the  level  of  income  in  the  study  area.    Thus    the  level  of 
induced  employment  can  be  expressed  as  a  fraction  of  labor  income  and  is 
the  ratio  of  a  particular  sector's  employment  to  income.    If  trade  employ- 
ment, for  example,  was  100  and  income  was  10.0  million  dollars,  the  ratio 
would  be  .00001;  or,  for  every  dollar  of  income,  there  are  .00001  employees 
in  the  trade  sector,  Thus    one  additional  person  will  be  employed  in  the 
trade  sector  for  every  $100,000  of  additional  income. 

Induced  employment  is  assumed  to  occur  in  the  following  seven  sectors: 

(1)  construction 

(2)  transportation,  communication,  and  public  utilities 

(3)  trade 

(4)  finance,  insurance,  and  real  estate 

(5)  services 

(6)  government 

(7)  other  (self-employed) 

Clearly,  not  all  of  the  employment  in  each  of  these  sectors  can  be 
attributed  to  residential  activity  within  the  county.    One  of  the  more 
obvious  sectors  for  which  this  is  the  case  is  the  transportation  sector. 
Employment  in  the  railroad  industry  is  not  related  to  the  level  of  income 
in  the  study  area,  and  if  this  "basic"  activity  is  not  removed  from  the 
employment  total  before  the  ratio  is  calculated,  the  ratio  will  be  too 
high  and  this  will  cause  the  industry  to  grow  too  fast.    Therefore,  the 
following  adjustments  were  made. 
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(1)  Railway  employment  was  removed  from  the  transportation  sector. 

(2)  Non-profit  and  welfare  organizations  were  removed  from  services. 

(3)  State  and  federal  employment  was  removed  from  the  government 
total . 

(4)  The  ratio  for  the  "other"  sector  was  calculated  as  a  weighted 
average  of  the  ratios  for  the  trade,  finance,  and  service  sectors. 

The  ratios,  both  before  and  after  the  adjustments,  are  given  in  Table 

2.    As  indicated,  the  adjustments  had  a  substantial  effect  on  the  size  of 

the  ratios. 
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TABLE  2 


RATIOS  OF  INDUCED  EMPLOYMENT 
TO  LABOR  INCOME 
(EMPLOYEES  PER  $1,000  PERSONAL  INCOME) 


Sector 

Construction 

Transportation, 
Communication, 
Public  Utilities 

Trade 

Finance,  Insurance, 
Real  Estate 

Services 

Government 

Other 


Unadjusted 
.0014 

.0088 
.0104 

.0009 
.0189 
.0212 
.0148 


Adjusted 
.0014 

.0035 
.0104 

.0009 
.0109 
.0125 
.0083 


Source:  Derived. 
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APPENDIX  F 


CORRESPONDENCE  AND  PUBLIC  COMMENTS 
AND  RESPONSES  ON  THE  DRAFT  IMPACT  STATEMENT 


F-l 


IN  REPLY  REFER  TO: 


United  States  Department  of  the  Interior 

BUREAU  OF  LAND  MANAGEMENT 
222  North  32nd  Street 
P.O.  Box  30157 
Billings,  Montana   59107  JUL  %  7  1977 


1792  (960) 


Mr.  Brace  Hayden 
Environmental  Coordinator 
Department  of  State  Lands 
Capitol  Station 
Helena,  Montana 

Dear  Mr.  Hayden: 

Thank  you  for  the  opportunity  to  comment  on  the  Draft  Environmental 
Impact  Statement  on  Western  Energy  Company's  Rosebud  Coal  Mine  proposed 
expansion  into  Areas  A  and  E.     Both  areas  A  and  E  outlined  in  this  EIS 
fall  within  our  Colstrip  B  proposed  coal  lease  tract,  within  the  Northern 
Powder  River  Regional  Coal  EIS.     Our  Colstrip  Tract  B  includes  a  much 
larger  area  encompassing  Western  Energy  Company  mining  areas  A,  B,  C,  and 
E  plus  additional  land  south  of  areas  B  and  E.     See  accompanying  map. 

■ 

Therefore,  we  are  naturally  concerned  that  any  decisions  made  regarding 
any  one  or  all  of  the  mining  areas  and  the  decision  regarding  the  Colstrip 
Tract  B  are  consistent  with  one  another.     Notwithstanding  the  requirements 
of  state  law,  any  decision  on  the  part  of  the  state  to  issue  the  permits 
applied  for  could  seriously  affect  the  overall  requirements  to  be  estab- 
lished later  should  federal  coal  in  Colstrip  Tract  B  eventually  go  to 
lease  as  a  result  of  the  Regional  EIS.     We  also  wish  to  point  out,  as 
far  as  time  requirements  are  concerned,  that  should  Tract  B  survive  the 
test  of  the  Regional  EIS,  we  must  still  conduct  a  technical  examination 
and  complete  an  Environmental  Assessment  Record  prior  to  including  the 
tract  in  any  leasing  proposal  to  the  Secretary  of  the  Interior. 

We  would  like  to  get  the  benefit  of  a  review  of  your  EIS  currently  being 
conducted  by  the  Northern  Powder  River  EIS  task  force  before  presenting 
our  comments  on  the  technical  aspects  of  the  document.    We  fully  appreciate 
your  time  constraints,  and  will  expect  to  get  our  comments  to  you  no 
later  than  August  5. 

Sincerely  yours. 


Kannon  Richards 
Enclosure  Acting  State  Director 
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United  States  Department  of  the  Interior 

BUREAU  OF  OUTDOOR  RECREATION 

MIL)  CONTINENT  RKOION 


MAILING  AUDRKSS: 


STKKKT  LOCATION 


to. 


Poll  Office  Bo*  25387 
Denver  Federal  CenUr 
Denvpr,  Colorado  80225 


60;i  Miller  Court 
Lakewood,  Colorado 
Telephone  234-26:14 


JUL  1 1  877 


Mr.  Brace  Hay den 
Environmental  Coordinator 
Department  of  State  Lands 
Capitol  Station 
Helena,  Montana  59601 

Dear  Mr.  Hayden: 

We  have  reviewed  the  draft  environmental  impact  statement 
for  the  proposed  expansion  of  coal-mining  activity  by  Western 
Energy  Company  in  the  Rosebud  Coal  Mine  and  believe  that  the 
interests  of  this  Bureau  have  been  adequately  addressed. 
Therefore,  we  have  no  comment. 


Sincerely, 


Robert  J.  Arkins 
Assistant  Regional  Director 
Land  Use  Coordination 


OFFICE  OF  THE  DIRECTOR 


United  States  Department  of  the  Interior 

BUREAU  OF  MINES 

2401  E  STREET,  NW. 

WASHINGTON,  D.G.  20241 
In  Reply  Refer  To: 
EBM-MMSDA-AD-FO 


July  28,  1977 


Environmental  Coordinator 
Department  of  State  Lands 
Capital  Station 
Helena,  Montana  59601 


Dear  Sir: 


We  have  reviewed  the  draft  environmental  at.tement  for  the  propoeed 
erpanalon  of  Western  Energy  Company's  EoS6bud  ^  ArM,  A  ^  g 

Boaehud  County.  Montana.    Macoaalon  of  gMlogy  Md  ^ 
are  comprehensive  In  the  statement;  «  have  no  suggestions  for  lnprove- 


ment. 

Sincerely  yours, 


Airport  Way  Butting  West 
1300  Block.  Cedar  Street 

I '-Jena,  Montana  59801 


I.CON  INC. 


6COLOGICAL  CONSULTING  SERVICE 


Mr-.  Leo  Berry 

Commissioner  of  Lands 

Montana  Department  of  State  Lands 

1625  Eleventh  Avenue 

Helena,  Montana  59601 


Dear  Brace: 

Our  comments  on  the  DEIS  for  Western  Energy  Company -s  Rosebud  Mine  in 
areas  A  and  E  are  as  follow: 

The  wildlife  studies  in  the  immediate  Colstrip  vicinity  started  in  1972 
and  have  continued  to  the  present.    Although  the  population  of  Colstrip  has 
fluctuated,  the  observed  seasonal  distributions  of  various  wildlife  species 
has  remained  relatively  unchanged  in  the  five-year  period.    Since  1973, 
the  10X20  study  area,  which  includes  areas  A  and  E,  has  been  flown  systematically 
at  low  level  and  low  speed  for  wildlife  observations  throughout  the  year. 

It  should  be  noted  that  vegetation  mapping  and  monitoring  has  been  assisted 
by  utilization  of  at  least  annual  peak-of -green  stereo  metric  C9"X9"}  aerial 
false  color  infrared  of  the  entire  10X20  since  1973. 

Thank  you' for  the  opportunity  to  respond  to  the  DEIS. 


July  14,  1977 


Attention:    Mr.  Brace  Hayden 


Environmental  Applied  Research  •  Wildlife  Baseline  &  Monitoring  •  Aquatic  Baseline  &  Monitoring  •  Vegetation  Research  &  Mapping 
Applied  Remote  Sensing  •  Natural  Resource  Surveys  &  Inventories  •  Air  &  Water  Quality  Research  •  Environmental  Impact  Assessments 


Environmental  Information  Center  Box  12,  Helena,  MT  59601  (406)  443-2520 
July  15  ,  1977  S-""*-!  c_ 


:  00  • 


Mr.  Brace  Rayden,  Environmental  Coordinator  ~"~4Zl  cn  1 

Department  of  State  Lands  3 

1625  Eleventh  Avenue  —  3r 

Helena,  MT    59601  Er-s-CT1  js- 

" 

Dear  Mr.  Hayden:  CD 

The  Montana  Environmental  Information  Center,  a  state-wide  citizen 
organization,  respectfully  submits  the  following  comments  on  the  draft 
environmental  impact  statement  for  the  proposed  expansion  of  Western  Energy's 
Rosebud  mine  into  areas  A  and  E. 

Generally,  we  feel  the  draft  E.I.S.  is  a  good  attempt  at  what  always 
is  a  complex  and  difficult  process  —  delineating  the  impacts  a  development 
will  have  on  a  physical,  biological  and  social  community.     Certainly,  a  few 
features  of  the  E.I.S.  stand  out  as  innovative  and  imaginative,  r.uch  as  the 
the  table  on  pages  60-65,  "Vegetative  Composition  of  Areas  A  and  E."  This 
is  the  first  time  we've  examined  an  E.I.S.  with  such  a  breakdown  of  species, 
and  it  strikes  us  as  an  example  of  the  useful  information  MEPA  can  provide 
to  help  us  all  make  sounder,  more  defensible  resource  decisions. 

Of  course,  we  don't  mean  to  say  the  draft  E.I.S.  is  as  strong  on 
all  accounts.     We  did  an  in-depth  analysis  of  other  parts,  and  discovered 
several  apparent  and  serious  problems.     The  air  quality  content  of  the 
E.I.S.  serves  to  illustrate  this. 

On  page  24,  the  description  of  the  existing  environment  seems  sparse 
with  the  only  conclusions  seeming  to  bear  out  the  contention  that  present 
operations  are  regularly  and  systematically  violating  both  state  and  federal 
standards  for  dust  and  total  suspended  particulates. 

Information  on  pages  142  to  145  indicates  a  continuation  of  this 
practice,     ...loading  essentially  the  same  levels  of  fugitive  dust  to  the 
air  as  are  being  experienced  during  current  mining..."    We  feel  the  plan 
for  the  expansion  of  the  mine  should  attempt  to  meet  all  state  and  federal 
air  quality  standards,  not  continue  the  same  dismal  track  record  as  the 
existing  operations  apparently  have. 


ROSEBUD  EXTENSION 


There  are  numerous  vague  and  imprecise  words  and  phrases  throughout 
the  air  quality  sections:     "conditions  appear  to  be  marginal";  "standards 
may  be  exceeded";  "possible  respiratory  effects  on  humans  and  animals"; 
"significantly  increase",  and  "controlled  to  the  fullest  extent  practicable. 
We  are  also  disturbed  at  the  comments  on  page  158  which  show  problems  with 
dust  affecting  vegetation,  livestock  and  wildlife,  and  the  statement  that 
"...the  deterioration  of  air  quality  is  expected  to  be  within  acceptable 
standards  except  possibly  locally  under  unusually  stable  conditions  or 
immediately  adjacent  to  mining  equipment." 

Certainly,  such  potentially  serious  impacts  on  humans,  vegetation 
and  animals  deserve  a  comprehensive,  detailed  analysis  to  insure  that 
the  environmental  protection  provisions  in  both  the  Montana  Strip  and 
Underground  Mine  Act  and  the  Montana  Environmental  Protection  Act  are 
met. 


Finally,  the  short  statement  in  the  Mitigating  Measures  section 
on  air  quality  hardly  seems  to  deal  with  the  problems,  both  potential 
and  proven,  that  are  associated  with  this  project.    We  would  ask  how 
many  other  E.I.S.'s  since  1975  have  noted  these  same  problems ...  and 
dismissed  them  with  vague  phrases  and  "possible  promises."    We  hope 
this  will  not  be  one  more  such  evasion  of  air  quality  standards. 

The  comments  and  criticisms  we  outlined  on  the  air  quality 
sections  could  be  made  for  other  parts  of  the  E.I. S.    We  will  not 
list  them  here;  your  staff  can  use  their  expertise  more  effectively 
in  that  way.     But  we  hope  your  department  will  use  these  comments  to 
continue  the  start  it  made  in  this  draft  to  accurately  and  completely 
assess  the  impacts  of  this  project  and  to  develop  a  strong  management 
plan  to  alleviate  all  negative  impacts.     We  look  forward  to  your  leader- 
ship in  this  field. 


Sincerely, 


Alan  Ab rams on, 
EIC  staff 


Forsyth,  Montana 
June  22,  1977 


Mr.  Leo  Berry,  Jr. 

Commissioner,  State  Lands 
Dept.  of  State  Lands 
Helena,  Montana 
Dear  Sir: 

Re:  Headline  "Goal  gets  nod  otfer  Agriculture." 

It  would  be  prudent  if  your  Department  exercised  even  the 
rudiments  of  courtesy  to  Montana  citizens  BEFORE  the  above  public 
announcement. 

The  more  tasteful  approach  would  be::   A.  Provide  a  copy  of 
the  EIS  to  all  those  in  Agriculture  who'se  lands  might  be  adversely 
affected  by  the  strip-mining  operation. 

And  B*.    Hold  a  public  hearing  with  regards  those  particular 
permit  extensions. 

To  learn  via  newspaper  that  Agriculture  is  expandable  to  Coal 
is,  to  say  the  least,  an  insililt  to  this  family  which  has  paid  taxes 
to  the  state  coffers  for  a  span  of  ninety  three  (93)  years. 

Having  extended  the  courtesy  to  various  of  your  State  Environ- 
mental teams  for  several  years,  on  our  ranch  holdings  on  Cow  creek 
and  Rosebud  creek,  We  are  now  totally  aware  it  was  an  exercise  in 
futility.     Those  scientific  experiments  are  to  be  obliterated  by 
the  State's  lust  for  the  Coal  tax  fund. 


June  24,  1977 


Mrs.  E.  H.  Kluvsr 
Route  1,  Box  24 
Forsyth,  MT  59327 

Dear  Mrs.  Kluver: 

I  an  in  receipt  of  your  June  22,  1977  letter  regarding  the  draft 
Impact  statement  for  Western  Energy  Company's  latest  mining  proposals  in 
Areas  A  and  E.    Enclosed  is  a  copy  o*  that  statement;  my  apologies  for 
not  having  sent  you  one.    We  have  a  master  mailing  list  for  impact 
Statements  and  we  will  certainly  add  your  name. 

I  must  admit  that  my  reaction  to  the  referenced  headline  was  similar 
to  yours.    The  department  made  no  public  announcement  nor  were  we  contacted 
by  the  press.    Once  an  impact  statement  1s  filed  it  becomes  a  public 
document  and  most  are  subject  to  review  by  the  various  newspapers  and 
wire  services.    Unfortunately,  the  headline  was  not  consistent  with,  nor 
a  fair  interpretation  of,  what  was  actually  contained  in  the  impact 
statement. 

It  appears  that  the  headline  and  article  are  based  on  a  sentence 
found  on  page  223. 

"Under  present  economic  conditions  and  national 
priorities,  the  demand  for  coal  greatly  exceeds 
that  of  the  agricultural  products  raised  in  the 
Col  strip  area." 

The  statement  obvious! v  did  not  attempt  to  make  coal  more  important  than 
agriculture.    It  was  merely  an  attempt  at  an  objective  statement  of  the 
present  and  future  demands  for  coal  and  the  unfortunate  discouraging 
state  of  our  farming  and  ranching  Industries.    While  the  demand  for  and 
price  of  coal  has  escolated  sharply  in  recent  years  the  same  cannot  be 
said  of  the  agricultural  products.    Again,  the  department  by  no  means 
meant  to  place  more  Importance  on  coal  than  agricultural  products.  In 
fact,  several  other  portions  of  the  impact  statement  reflect  the  Importance 
of  the  agricultural  Industry.    In  particular,  I  refer  you  to  pages  167, 
202  and  203.    The  impact  statement  also  notes  that  coal  1s  only  a  short 
term  source  of  energy  and  that  the  long  term  productivity  of  the  land 
must  be  maintained.    In  fact,  a  fundamental  purpose  of  Montana's  reclamation 
is  to  insure  that  the  land  is  returned  to  a  productive  agricultural 
role;  in  addition  those  areas  which  are  critical,  exceptional  or  unique, 
as  defined  by  the  law,  must  be  deleted  from  mining.    The  language  on 
page  228  will  be  changed  1n  the  final  statement  so  that  no  misunderstanding 
will  occur. 


Mrs.  E.  M.  Kluver 
June  24,  1977 
Page  Two 


Your  suggestion  that  the  impact  statement  be  mailed  to  the  landowners 
directly  affected  1s  a  good  one  and  the  department  will  make  the  necessary 
modifications  1n  Its  procedures.    The  department  may  not  always  know  who 
1s  Interested  1n  the  statement.    However,  anyone  who  desires  to  be 
placed  on  the  mailing  11st  need  only  advise  the  department.  Hearings 
are  not  normally  held  on  the  statements  unless  a  large  public  interest 
is  anticipated. 

I  certainly  hope  that  I  have  addressed  your  concerns.  If  not 
please  feel  free  to  contact  me.  You  are  also  encouraged  to  submit 
written  comments  on  the  draft  statement. 

Sincerely, 


Leo  Berry,  Or.  Commissioner 
Department  of  State  Lands 

sm 

Enclosure 


Forsyth,  Montana 
July  lk,  197? 

Montana  Department  of  State  Lands 
Helena,  Montana 
Dear  Sirs: 

Having  only  briefly  scanned  the  E.I.S.  submitted  relative 
to  the  proposed  expansion  of  Western  Energy  *  Company's  Rosebud 
mine  into  Areas  A  and  E,  I  must  point  out  the  odd  mistakes  en- 
countered  thus  far: 

- 

On  your  map  on  P.  57  #  in  townships  1  N  and  2  N,  Range  k2  E, 
there  are  a  number  of  GROSS  errors.     Since  we  have  permitted,  even 
encouraged  the  State  Land  Dept.  personnel  to  examine  all  the 
wells  on  our  holdings,  the  fact  that  they  came  up  with  the  im- 
plication that  there  were  few  wells  or  springs  in  the  area,  but 
that  the  area  was  watered  by  a  number  of  non-existant  reservoirs 
is,  to  say  the  least,  inexplicable.    ARE  YOU  AWARE  THAT,  IN  THIS 
AREA,  THE  GOVERNMENT  A.S.C.S.  OFFICE  DOES  NOT  ENCOURAGE  THE  BUILD- 
ING OF  RESERVOIRS  BECAUSE  THE  SOIL  WON'T  HOLD  WATER? 

In  our  land,  alone,  in  those  townships,  there  are  five  (5) 
well  sites  unmarked,  as  well  as  a  number  of  springs.    Many  of 
the  reservoir  sites  are  an  obvious  error  or  distortion. 

In  line  with  your  responsibility  to  the  citizens  of  the 
State,  would  you  please  arrange  an  appointment  with  me  to  tour 
the  area  of  distorted  mapping.     I  would  like  the  State  Land  Dept. 
to  have  a  record  of  the  wells  and  springs  prior  to  the  coal  devel- 
opment.    Obviously,  the  State  Land  Dept.  won't  refuse  the  permit 
becouse  to  quote  the  Miles  City  Star,  "Coal  Gets  Nod  Over  Agricul- 
ture." 

Very  truly  yours, 

^     <n  \>.  V  . 

Mrs.  E.  M.  Kluver 


WESTERN  ENERGY  COMPANY 


GENERAL  OFFICES:  40  EAST  BROADWAY.  BUTTE.  MONTANA  59701- 


August  25,  1977 


Mrs.  E.  M.  Kluver 
Forsythe,  MT 
59327 


Dear  Mrs.  Kluver: 


In  your  letter  of  July  14,   1977  to  the  Montana  Department  of 
State  Lands,  you  referenced  the  fact  that  certain  wells  and 
springs  on  your  property  southeast  and  east  of  Western 
Energy's  mining  areas  have  not  been  mapped.     I  am  interested 
in  the  fact  that  these  wells  and  springs  have  not  been 
mapped  and  I  would  like  to  inquire  as  to  the  possibility  of 
gaining  access  to  these  sites  for  mapping  and  sampling 
purposes . 

We  are  concerned  about  what  effects  our  mining  will  have  on 

the  various  aquafers  in  the  Colstrip  area  and,  therefore,  we 

would  like  to  be  able  to  record  all  wells  and  springs  and 

monitor  any  possible  changes  that  may  take  place  due  to  our 

mining  activities.     I  feel  that  our  intentions  will  be  in 

the  best  interests  of  both  you  and  Western  Energy.     I  respectfully 

hope  that  we  can  cooperate  in  the  assessment  of  this  matter 

and  work  together  to  determine  what  effects  mining  will  have 

on  your  wells  and  springs. 

Please  let  me  know  what  your  thoughts  are  on  this  matter  and 
I  will  be  more  than  happy  to  meet  with  you  and  work  out  the 
necessary  arrangements. 


Sincerely, 


Michael  R.  Grende 
Permit  Supervisor 


MRG/llm/3:5 


cc:     Brace  Hayden 


Stan  Walthall 
Sociologist 
NPRB  EIS  Team 

CRITIQUE  of  the  DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT, 
WESTERN  ENERGY'S  AREAS  A  and  E:     SOCIAL  IMPACTS 

C.     HUMAN  ENVIRONMENT 
1 .  POPULATION 

General  discussion  on  population  change  is  limited  to  1950  and  1970. 
Some  major  implications  of  this  short  term  look  at  change  in  the  area  excludes 
long  term  trends.    How  is  it  known    for  instance,  that  "increases  in  agricultural 
production  caused  further  population  losses".    Further  in  the  discussion  of 
fertility  it  is  suggested  that  non-Indian  counterparts  are  more  likely  to 
move  from  the  area  "in  response  to  changing  economic  conditions".     I  suggest 
this  may  be  false  and  in  contradiction  to  the  literature  concerning  white 
traditions  in  the  area,  and  a  specific  attachment  to  the  land  that  has  developed 
while  enduring  more  extreme  hardships.      This  would  be  true  for  Wyoming  for 
instance. 

In  addition,  there  is  no  discussion  of  population  density  and  distribution. 
What  areas  are  crowded  or  overpopulated,  how  many  people/sq.  mile  are  there, 
and  how  is  this  population  density  related  to  the  predominate  way  of  life  for 
both  Indians  and  whites?    What  is  the  age  structure?    This  data  is  important 
in  planning  necessary  to  alleviate  school  problems.    Natural  growth  is  said  to 
be  higher  for  non-Indians,  how  much  so  and  are  the  differences  significant? 

If  growth  is  to  be  evaluated,  and  it  must  be  as  population  increases,  are 
the  major  source  of  social  problems  in  resource  development,  current  growth  rates 
must  be  examined  and  compared  with  population  influxes  due  to  the  mining  operation. 

Population  estimates  between  1970  and  1976  were  not  compared  to  and 
discussed  with  the  special  county  census  of  1976.    Why  not? 

No  discussion  was  presented  of  flucuating  populations  in  Colstrip  during 
the  period  of  1970  to  1976.    This  information  is  important  in  looking  at  "boom 
or  bust"  population  cycles  for  mitigation  in  later  chapters.     Is  this  information 
available? 

2.     SOCIAL  STRUCTURE 

Social  structure  is  defined  (Remmling  and  Campbell,  1970:367)  as: 
"The  continuing  interrelationship  among  people  which  permit  them  to  identify 
each  other  by  position."    Briefly  it  describes  the  place  of  members  in  their 
society,  not  the  way  in  which  society  is  produced  by  its  members.    With  large 
numbers  of  workers  coming  into  an  area  to  build  power  plants,  operate  mines 
and  fill  secondary  jobs,  it  is  of  the  utmost  importance  to  describe  the  manner 
in  which  these  new  comers  affect  the  way  locals  are  and  have  traditionally 
interacted.     Some  of  these  intrusions  have  been  documented  by  research  done  at 


the  Institution  for  Social  Research  at  the  University  of  Montana  on  the  Colstrip 

Area  and  the  Decker-Birney-Ashland  area.     Why  was  not  the  most  current  literature 

sited  rather  than  some  of  the  earlier? 

Page  102  suggests  that: 

An  underlying  assumption  that  has  been  made  of  the 
people  surrounding  Colstrip  are  generally  con- 
servative in  cultural,  religous  and  general  social 
matters,  and  a  characteristic,  which  may  be  most 
applicable  to  those  residents  who  have  lived  in  the 
area  for  longer  than  seven  years. 

While  this  sentence  has  been  quoted  directly  out  of  the  text,  there  is  no 
connection  to  the  previous  quote  from  the  NGPR  study  nor  the  following  sentences. 
What  does  this  mean?    So  what  if  people  are  conservative  in  nature,  the  statement 
needs  to  address  itself  to  coal  mining  expansion    How  does  their  conservative 
nature  affect  the  way  they  are  being  effected  by  such  development? 

There  is  a  number  8,  referring  presumably  to  a  footnote  which  is  non- 
existant.    What  is  the  source  of  this  statement?    This  statement  should  be 
challenged  whether  it  is  referenced  or  not.     Existing  studies  indicate  that 
locals  no  not  feel  allienated,  so  much  by  "eastern"  interests  and  policies  of 
the  BLM,  as  they  go  by  what  they  feel  has  been  dishonesty  and  deceit  on  the 
part  of  local  federal  and  state  agencies  as  well  as  private  corporations  in 
their  dealings  with  them. 

Ranchers  and  farmers  of  the  area  also  hold  a  "land  ethic"  developed  from 
their  survival  of  very  extreme  conditions  including  "dust  bowls",  "depressions" 
and  low  cattle  and  produce  markets.    Also  the  smallness  of  their  holdings, 
as  compared  to  similar  operations  in  Wyoming  have  tended  to  give  them  a  closeness 
to  the  land  lacking  in  both  their  North  Dakotan  and  Wyoming  counterparts. 

There  is  no  description  of  what  life  is  like  now  for  both  locals  and 
newcomers.     How  can  the  impact  of  new  people  on  the  area  be  evaluated  if  it  is 
-not  based  in  present  conditions? 

There  is  no  description  or  discussion  of  the  present  "social  structure"  of 
the  area,  although  this  is  the  title  of  this  section.    This  section  is  interesting 
as  far  as  it  goes,  but  it  does  not  go  far  enough  to  be  useful  in  assessing 
the  social  impacts  to  the  area  if  the  mine  is  expanded.     It  simply  does  not  offer 
enough  information  to  ground  further  analysis. 

6.     SOCIAL  SERVICES 

The  description  of  social  services  is  better  than  most  found  in  environ- 
mental impact  statements.     One  suggestion  for  improving  this  section  would 
deal  with  the  "social"  implications  of  each  section  in  detail  including  more 
on  the  existing  problems  of  delivering  services  and  maintaining  facilities. 


III.     ENVIRONMENTAL  IMPACTS 

C.     HUMAN  ENVIRONMENT 


1.    Population  and  Economics 

This  section  suffers  primarily  due  to  problems  in  the  description  of  the 
existing  environment.    Problems  with  granting  or  not  granting  the  permit  could 
be  discussed  in  a  more  flowing,  natural  manner  if  Chapter  II  were  improved. 

No  extension  of  the  social  structure  section  is  found.    What  is  the 
purpose  of  having  that  discussion  if  its  threads  are  not  carried  through? 
What  are  the  social  implications  of  not  granting  the  permit  to  the  locals: 
ranchers,  then  farmers,  then  townspeople,  in  terms  of  the  newcomers? 

How  does  this  operations  contribute  to  the  regional  social  impacts  of 
Mining  in  the  Northern  Powder  River  Basin? 

The  population  scenerios  are  interesting  and  appear  well  thought  out 
given  data  constraints.    They  should  however  deal  only  with  the  enumeration 
and  county  census  division  levels  and  include  only  the  area  south  of  the 
Yellowstone  and  north  of  Ashland. 

What  are  the  social  implications  of  extending  the  mines  in  terms  of  time 
and  the  concentration  of  impacts  from  other  activities? 

CONCLUSIONS: 

- 

Of  major  importance  is  the  significance  of  an  adequate  water  supply  and 
optimum  productivity  of  the  land  to  the  way  of  life  of  the  people  in  the 

area.    The  population  density  is  important  to  the  maintenance  of  an  agricultural 

■ 

way  of  life  while  growth    degrades  the  quality  of  the  existing  way  of  life. 
Meaning  and  worth  are  related  to  the  quality  of  the  land  system  including 
water,  air  and  productivity  of  the  land,  as  well  as  the  continuance  of  the 
existing  social  system.     Change  without  direction  "pulls  the  rug"  sort  of 
speak,  out  from  under  local  society.     Orderly  change  can  be  tolerated  and 
assimilated  by  locals,  but  what  direction  that  change  takes  must  be  grounded 
in  local  conditions,  and  these  have  not  been  described. 


MEMORANDUM  . 

DATE:  July  15,  1977 

Joe  Elliott 
Dwayne  Ward 

Comments  on  Draft  EIS  on  Western  Energy's  proposed 
Areas  A  and  E  Expansion 

The  strongest  portion  of  the  economics  of  document  appears  in  "Description 
of  the  Existing  Environment"  section.     There  is  a  decent  sketch  of  employ- 
ment and  income,  though  there  should  be  some  measure  of  the  relative  im- 
portance of  the  various  industries  in  the  county  (a  standard  index  could, 
for  example,  be  provided  by  employment  and  income  location  quotients). 
As  it  stands,  the  document  is  quite  impressionistic  and  relies  on  a 
narrative  to  sort  out  the  relative  importance  of  industries,  rather  than 
offering  some  kind  of  quantitative  measure.  A  strength  of  the  document  is 
the  extent  to  which  the  situation  of  the  Northern  Cheyenne  population  is 
considered  (though  a  judgement  about  the  adequacy  of  the  treatment  should 
be  left  to  the  Northern  Cheyenne).     Importantly,  the  document  concerns 
itself,  to  some  extent,  with  income  comparions  between  Rosebud  County  and 
the  State  (and  indicates  that  it  is,  and  has  been  historically,  statistically 
lower).    The  sections  on  social  services,  by  community,  are  also  informative. 


TO: 

FROM: 

RE: 


Chapter  III,  in  contrast,  seems  both  more  flawed  and  much  more  difficult 
to  follow— some  of  it,  In  fact,  seems  quite  muddled.    On  Page  167,  for 
example,  the  section  there  on  agriculture  seems  misplaced— perhaps  it  should 
be  contained  in  the  existing  environment  section  (at  least  the  first  para- 
graph).   On  Pages  168  and  169,  it  is  not  clear  at  all  what  the  basis  for 
increased  employment  in  the  wood  products  industry  would  be.     Section  D, 
beginning  on  Page  170,  is  where  the  document  becomes  very  confusing.  Basically 
the  "model"  utilized  offers  four  different  coal  extraction  and  electricity 
generation  possibilities,  with  corresponding  construction  possibilities. 
On  Page  171,  in  the  second  paragraph  is  the  statement  that  there  is  a  sub- 
traction of  employment  loss  (if  the  mining  permit  is  denied)  from  the  previous 
two  tables.    These  tables  refer  to  agriculture  and  wood  products  and  it  would 
seem  that,  if  anything,  the  subtraction  should  be  from  total  projected  county 
employment,  not  just  these  two  sectors.  At  the  bottom  of  the  page,  it  is  noted 
that  a  constant  assumption  is  that  there  will  be  two  additional  mines  in  the 
county  of  ten  million  tons  a  year  production  each.    Perhaps  an  additional 
county  employment  scenario  is  needed-one  that  assumes  no  additional  coal 


mines.    Tables  42  and  43  are  somewhat  confusing— the  title  refers  to  employ- 
ment change  associated  with  permit  denials.     It  is  unclear  if  this  is  from 
previous  years  (that  is,  the  year  preceding  each  change)  or  from  estimates 
if  the  permits  are  approved.    On  page  174,  it  is  noted  that  the  assumption 
of  additonal  coal  mines  near  Ashland  also  assumes  an  additional  railroad 
spur.     I  don't  think  that  assumption  is  followed  through  with  additional  rail- 
road  construction  workers  and  operating  people,  but  it  is  impossible  to  be 
sure.    The  material  on  the  second  half  of  Page  176,  under  the  title  "population" 
is  very  unclear  (as  is  the  graphical  depiction) .    A  statement  is  made  that 
all  construction  on  Colstrip  units  1  and  2  will  stop  in  1978.    Hasn't  this 
already  occurred?    On  Page  178  (second  paragraph)  an  employment  loss  is 
mentioned.     It  should  be  made  clear  whether  this  is  between  various  scenarios 
or  the  present  situation  (it  appears  to  be  the  former,  but  I'm  not  sure).  On 
Page  181,  is  reference  to  a  figure  26,  which  apparently  does  not  exist.  It 
is  also  claimed  here  that  failure  to  permit  A  and  E  would  result  in  the  loss 
of  employment  of  27  Northern  Cheyenne.    My  conversations  with  people  around  the 
area  indicate  that  this  probably  grossly  overestimates  the  number  of  Northern 
Cheyenne  employed  by  activity  at  Colstrip,  both  direct  and  indirect.  The 
graph  on  Page  178  seems  conceptually  wrong— Alternative  Future  1  assumes  that 
there  will  be  no  Colstrip  Units  3  and  4.    Yet,  a  boom  cycle  is  indicated  by 
the  graph  which  is  parallel  to  Alternative  Future  2,  which  assumes  construction 
of  3  and  4. 

^economics  of  section  VI,  "Relationship  Between  local  short-term  uses  of 
man's  (sic)  environment  and  the  maintenance  and  enhancement  of  long-term 
productivity,"  does  not  deal  with  the  issues  implied  by  the  title  at  all. 
It  is  stated  that  the  issuance  of  mining  permits  would  maintain  the  current 
economic  environment  through  the  maintenance  of  mining  employment.     It  is  not 
noted  that  the  land  there  has  alternative  economic  uses  other  than  mining, 
such  as  agriculture.    It  would  seem  that  comparatively  short-term  mining 
should  be  compared  with  the  return  from  long-term  agricultural  use  of  the 
land  (as  well  as  other  possible  uses)  as  well  as  considering  who  benefits 
and  who  loses.     Social  phenomena  are  also  not  considered  here  and  it  could 
well  be  argued  that  the  mining  of  more  area  will  add  to  the  destruction  of 
an  agricultural  way  of  life  and  further  damage  more  established  social 
relationships  in  the  areas. 


In  short,  while  this  draft  EIS  gets  off  to  a  good  start,  the  quality 
the  document  declines  steadily  beyond  the  second  chapter. 


MEMORANDUM 


DATE:  July  15,  1977 

TO:  Joe  Elliott 

FROM:  Bret  Brurmer 

RE:  Comments  WECO  Areas  A  a  ad  E 


Overall,  the  statement  is  very  uneven.     Some  areas  are  very  good  and 
some  are  completely  deficient  of  data  and  analysis.    Substantial  work 
needs  to  be  done  to  make  it  adequate. 

The  graphics  are  terrible.    They  are  poorl>  made  with  poor  data  and 
are  badly  reproduced.    Any  one  of  them  for  example.    None  of  the  maps 
label  Pit  6.    The  mined  areas  are  not  consistently  indicated,  no^  is  it 
indicated  by  whom  the  mining  was  done.    There  are  old  spoils,  old  mines, 
old  mines  being  extended  and  new  mines.    These  should  be  clearly  shown. 
It  would  also  help  to  map  the  previous  permits. 

It  is  assumed,  in  many  places,  that  reclamation  works.  Impacts  are 
determined  on  this  assumption.  The  EIS  should  include  discussion  of  the 
action  and  impacts  if  reclamation  should  prove  to  be  impossible. 

p.  I.    First  paragraph  of  Section  B  will  need  to  be  rewritten 
by  the  time  the  final  comes  out.    Five  year  permits. 

It  is  not  shown  which  1844  acres  are  to  be  permitted. 

p.  4.    The  boundary  shown  for  area  A  in  Figure  3  is  rather  strange. 
The  coal  outcrop  line  of  Figure  2? 

p.  6.    What  is  the  maximum  expected  production? 

p.  7.    Figure  4.    It  appears  that  there  are  narrow  corridors 
of  land  betwen  ownerships.    Who  owns  these?    Why  not  put  ownership 
on  afcreened  base  of  section  lines?    Township  and  range  numbers  should 
be  included.    There  is  a  very  cryptic  note  about  ash  pond  development, 
1st  and  2nd  stage.    What  is  that?    Several  areas  do  not  have  any  Indication 
of  ownership. 

or 

p.  6.     There  is  no  description  of  preference  to  a  description  of 
the  coal  seams;  overburden,  thickness,  interburden.    Is  the  74  market 
analysis  of  the  McKay  coal  still  valid?    What/where  is  coal  quality? 

p.  9.    After  coal  exposure,  the  coal  seam  is  drilled,  blasted 
and  loaded  with  a  shovel  into  120  ton  haulers. 

p.  14.    Climate  —  Occasionally,  extremely  intense  storms  occur. 

i 

p.  23.    The  severe  weather  section  is  not  related  to  the  Colstrip 
area  and  is  basically  irrelevant  as  presented. 

p.  24-5.    The  monitoring  stations  are  named  in  the  text  and  numbered 
on  the  maps,  thus  preventing  any  understanding  or  correlation. 

p.  24.    There  is  no  indication  of  why  pollutant  levels  are  what 
they  are,  no  correlation  with  prior  baseline  conditions,  no  indication  of 
sources  of  pollutants.     In  short,  there  is  no  way  of  determining  the  meaning 
of  the  data  presented  or  of  determining  possible  future  trends. 


p.  35.     Seismicity  —  This  has  little  applicability  to  the  Colstrip 
area.    There  is  no  indication  of  frequency  of  quakes.    What  is  Zone  1? 

p.  48.    Figure  16.     It  is  nearly  impossible  to  locate;  the  cross 
sections  on  the  location  map  and  to  locate  the  location  map  in  the  vicinity. 

p.  51.    Figure  17.    What  are  the  big  letters  ABC  on  the  map? 

p.  50.    The  water  quality  section  needs  a  clear  understandable, 
non-technical  summary  of  what  it  all  means. 

p.  56.    How  is  total  water  use  distributed  through  the  year?  See 
letter  from  F  &  6    Appendix  E-5. 

p.  59.    How  can  13  types  be  equated  to  27  types?    This  sounds  like 
an  impossibility.    No  maps! 

p.  76.    Fish  were  planted  in  coal  pits. 

P.  79-89.    This  section  is  poorly  written  and  not  clear.  How 
reliable  are  the  data? 

p.  96.    The  section  is  completely  inadequate.    It  does  not  even 
clearly  show,  much  less  discuss,  the  different  land  uses  and  their  inter- 
relations.   The  map  is  very  poorly  constructed.    The  tables  have  almost 
nothing  to  do  with  the  area  of  interst  unless  used  for  comparison,  which 
they  are  not.    The  agricultural  lands  are  not  discussed  in  sufficient 
detail.    Are  they  irrigated,  dryland,  subirrigated,  crops,  hay,  or  range? 
The  use  man  doesn't  correspond  to  the  ownership  map.    What  kinds  of 
arrangements  for  use  of  lease  of  land  exist?    What  are  the  potential  land 
uses,  particularly  agriculture?    Is  the  townsite  sufficient  for  the  expected 
population?    Is  there  sufficient  commerical  land  available?    Is  there 
any  possibility  of  other  industries  moving  in  to  take  advantage  of  the 
energy  or  raw  materials  available? 

What  are  the  relationships  among  land  uses?    Are  there  problems  with 
the  town  and  trailer  park  located  so  near  the  power  plant?    Will  mining 
disrupt  critical  portions  of  neighboring  ranches?    How  are  the  neighboring 
farms  and  ranches  arranged?    How  does  the  Colstrip  area  relate  to  surround- 
ing towns? 

■ 

p.  100.    Has  growth  declined  in  terms  of  rate  or  absolute  numbers? 

p.  100-103.    The  social  section  notes,  but  does  not  use  a  wealth 
of  data  available.    Confining  the  disucssion  to  generalities  is  inexcusable, 
given  the  amount,  both  absolute  and  relative,  of  study  which  has  been  done 
on  this  area.    The  discussion  is  good  as  far  as  it  goes,  but  it  could  and 
should  be  greatly  extended  and  expanded.  , 

■ 

p.  105.     I  would  assume  that  the  watersystem  is  new.     Is  it?  What 
is  the  capacity  of  the  distribution  system?    What  is  the  water  pressure? 

p.  106.    When  is  the  oxidation  ditch  going  to  be  built?  What 
will  the  system-  capacity  be  then?    What  is  the  population  of  Colstrip? 

p.  104.  What  is  the  funding  situation  for  public  services?  Who 
is  paying?  How  will  new  facilities  be  funded?  Will  Colstrip  incorporate? 
This  section  is  generally  good. 


r^A        Ail'*  1J3'    A"  the  Lame  Deer  water  and  sewer  systems  adequate' 
Good  condition?    Are  schools  adequate?  4 

Ashland?    P*  What  CUrrent  Wat6r  d6mands  and  sewa8e  fl°^  in 

atfln,flr.    P*D12V,  Th6re  is  no  consideration  of  existing  traffic  with 
standards.    Road  improvements  are  not  considered. 

review  the^an^g?    ^  ^  ^  Lahren  °r  DSL?    Dld  ^ren 

data  on  ^^^t^^n^J^0™9"^  betWeen  the  Climate  section 
violated  or  not?        ^  }  ^  thlS  SeCtl0tU    Are  being 

p.  157.    Why  were  sound  measurements  not  taken? 

p.  167.    What  effect  will  mining  have  on  agricultural  employment? 
p.  168.    What  effect  will  mining  have  on  manufacturing  employment? 

If  tw*  JL'.^Z'  purpose  of  the  EIS  ^  to  analyze  the  proposed  action 

If  there  would  be  no  employment  change,  then  say  it.    Don't  try  to  scare 
people  with  loss  of  jobs  and  revenue.  y 

p.  183.    This  is  great! 

^k..   ?'T1t8l\  1116  discussion  of  the  boom  and  bust  cycle  of  AF-2  is 
££S?  it  ~ut«"»tlon?    Large  expansions  of  what  would  be  pre- 

s^t/th^e^willt  no  impa^f  Tit  T^tZuXllT  T 

should  be  Si~nl7°*  mSrely  Present  the  expected  numbers,  they 

should  be  dxrectly  compared  with  capacities,  and  existing  numbers. 

the  stated^urpose.1*6  CUmUlatiV6  e™ironmental  impacts  section  does  not  address 

assured  GivenTt?e  Previous  statement  that  reclamation  is  not 

™?ll  ril^  ^  assume  here  that  lands 

more  than  a 'site 'specif  b"is'°  *  *USt  also  be  considered  on 

■ 

nru     .  P!  229'    Land  use  —  This  paragraph  completely  begs  the  question 

Table  7     AnDendix  E-A.     Man?  of  ™aHe  chn„M  K» 


United  States  Department  of  the  Interior 

BUREAU  OF  INDIAN  AFFAIRS 


BILLINGS  AREA  OFFICE 
316  NORTH  26TH  ST. 
BILLINGS.  MONTANA  59101 


IN  REPLY  REFER  TO: 


Environmental  Quality 


JUL  1  8  1977 


Mr.  Brace  Hayden 
Department  of  State  Lands 
Capitol  Station 
1625  11th  Avenue 
Helena,  Montana  59601 

Dear  Mr.  Hayden: 

This  office  has  reviewed  the  draft  environmental  statement  for  the 
"Proposed  Expansion  of  Western  Energy  Company's  Rosebud  Mine  into  Areas 
A  and  E",  and  wish  to  submit  the  following  comments: 

1.  Page  24,  Air  Quality.    The  text  states  that  the  discussion  of  air 
quality  is  limited  to  those  air  quality  parameters  directly  affected  by 
implementation  of  the  proposed  action.    In  this  instance  the  proposed 
action  would  be  mine  expansion.    Regardless  of  the  above  parameters,  it 
is  believed  that  the  status  of  the  Northern  Cheyenne  Tribe's  request  for 
redesignation  of  air  quality  from  a  Class  II  standard  to  a  Class  I 
standard  would  be  appropriate. 

As  you  are  aware,  the  power  plant  may  be  subject  to  review  under  the 
Prevention  of  Significant  Deterioration  Regulations.    Under  this  review 
the  mines  are  considered  as  a  source  of  pollutants  to  be  assessed  with 
those  of  the  power  plant.    It  is  stated  in  the  text  in  several  instances 
that  the  present  mine  has  violated  particulate  standards  on  several 
occasions.    The  addition  of  mine  generated  pollutants  to  those  of  the 
power  plant  may  have  significant  effects  upon  the  air  quality  of  the 
Northern  Cheyenne  Indian  Reservation. 

2.  Page  35.    "The  Rosebud  seam,           has  a  thickness  of  1725  feet... 

(Underlining  supplied). 

3.  Page  74,  last  paragraph.  Perognathusfasciatus  should  read  Perognathus 
fasciatus. 

4.  Page  99,  Table  31.  The  meaning  of  the  asterisk  for  Northern  Cheyenne 
acreages  should  be  given. 
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5.  Page  109,  Police  Department.    This  section  states  that  the  Sheriff's 
office  has  jurisdiction  over  all  the  area  in  the  County.    In  respect  to 
Indian  lands  this  statement  should  be  modified  to  reflect  that  the 
Sheriff's  Office  jurisdiction  on  Indian  lands  is  determined  by  the 
nature  of  the  offense. 

6.  Page  118,  first  paragraph.  "The  two  6  x  5  trucks  ",  should  read 

6  x  6. . . . 

We  appreciate  the  opportunity  to  have  provided  comments  on  this  draft 
environmental  statement.    If  clarification  or  further  information  is 
required  please  feel  free  to  call  upon  us. 


Sincerely  yours, 


1  MOUNTAIN  WEST 


SUBJECT:    Response  to  Rosebud  Mine's  Area  A  and  E  Expansion  Socio-Economic 
EIS  Reviewer's  Comments. 


TO: 


Brace  Hayden,  Environmental  Administrator,  Montana  Department  of 
State  Lands,  Helena,  Montana. 


FROM: 


Cumin  Associates/Mountain  West 
Consultant  Team 


DATE:        August  5,  1977 

1)  Brunner:  pp.  79-89 

The  section  appears  clear,  and  without  definitive  questions,  specific 
responses  cannot  be  made.  Sources  are  provided  for  all  data,  most  of 
which  is  from  the  Bureau  of  the  Census  which  is  reliable. 

2)  Brunner:  p.  96 

Figure  19  clearly  shows  the  relationship  of  the  various  land  uses  ad- 
jacent to  Colstrip  and  the  two  mining  areas;  the  map  is  a  scaled  draw- 
ing with    both  the  Colstrip  Community  and  the  total  mining  areas  clearly 
shown  for  reference.    The  vacant  land  category  refers  to  rangeland  only 
while  the  agricultural  category  refers  to  lands  currently  being  dryland 
farmed;  there  are  no  irrigated,  sub-irrigated,  or  hay  agricultural  lands 
in  the  area  shown  in  Figure  19  or  they  would  have  been  thus  delineated. 
The  land  use  map  shown  in  the  EIS  is  the  first  time  land  use  in  the  area 
has  been  graphically  depicted  even  though  the  Colstrip  vicinity  has  been 
the  subject  of  several  EIS's  which  should  have  made  some  attempt  at  map- 
ping land  use.    Since  this  EIS  concerned  the  continuation  of  an  on-going 
level  of  mining  activity,  it  was  not  the  intent  of  the  EIS  to  initiate  a 
data  base  from  tabula  rasa,  and  Figure  19  is  a  100  percent  improvement 
over  the  land  use  data  base  previously  existing. 

The  reviewer  is  perhaps  confused  when  he  states,  "The  use  map  doesn't 
correspond  to  the  ownership  map."    Of  course  it  does  not.    It  is  not 
clear  what  this  reviewer  means  by,  "-use  of  lease  of  land'."  Western 
Energy  Company's  policy  in  the  lease  areas  is  to  maintain  as  much  of 
the  agricultural  base  operations  as  possible,  and,  therefore,  farming 
and  ranching  agricultural  operations  continue  in  the  lease  areas  up  to 
the  time  of  actual  mining.    Only  about  a  quarter  of  a  quarter  section 
(Section  30)  of  mining  Area  A  is  presently  a  part  of  an  adjacent  ranch, 
and  this  land  is  currently  being  negotiated  between  the  landowners  and 
the  mining  company  (Michael  R.  Grende,  communication,  August  5,  1977.) 


5SS  Grand  Avenue,  P.O.  Box  2076E  Billing*,,  Mt.  59104  •  4D6/245-B144  •  406/259-8988 


As  to  the  potential  land  uses  -  particularly  agriculture,  the  question 
7<  viofiP     Is  the  reviewer  referring  to  mined  areas  -  and  before  or 
lfte?9mliln    -  or  to  areas  not  planned  for  mining?.  As  the  Col strip 
lllZnTy  grows  the  potential  land  uses  are  as  varied  as  the  uses  usually 
occurr  ng  In  a  small  city,  from  transportation  to  neighborhood  commercial 
activities     For  a  discussion  of  the  potential  for  area  agriculture  lands, 
rev"  ewers  are  referred  to  the  T^ituaMcjLSt^    Rosebud  and  Treasure 
Cootie?    U  S  D. A.  Committee  for  Rural  Development.      Post  mining  area 
Bs  wl  1  probably  be  returned  to  rangeland  if  located  beyond  the  in- 
nuence  area  of  community  land  uses;  the  potential  for  such  is  discussed 
elsewhere  in  the  EIS. 

The  townsite  is  sufficient  for  the  "expected"  population  as  no  population 
increases  expected  with  continuation  of  the  existing    evel  of  mining 
KESs  thX  is  also  sufficient  commercial  land  aval  | lb  I  for  the 
expected  population  on  the  same  basis.    There  is  a  possibility  ot  oxner 
industries  moving  into  the  area. 

The  Question  about  the  relationship  of  land  uses  is  not  definitive  enough. 
As  it  relates  to  the  scope  of  the  EIS,  it  is  answered    but  the  issue  con- 
cerninq  the  relationship  of  the  existing  town  and  trailer  park  to  the 
cermng  tne  arranaement  of  neighboring  ranches  are  not  within  the 

K£  of  Sis  EIS   the  same  applfes  toreviewlr's  desire  for  a  discussion 
nf  the  relal  on  hip  of  CoTstrip  to  the  surrounding  towns  -the  land  use 
unVer'  sSdJ was  that  in  mining  Areas  A  and  E  and  its  relation  to  the 
surrounding  vicinity. 

3)  BIA:  p.  99 

The  asterisk  refers  to  the  Note  at  the  bottom  of  the  table. 

4)  Brunner:  p.  100 

Growth  has  declined,  both  in  rate  and  absolute  numbers,  although  this  is 
nTt  sTstantiated  because  of  a  lack  of  a  1977  census  and  is,  rather,  the 
feeling  of  the  County  Planning  Coordinator. 

5)  Brunner:  pp.  100-103 

It  is  not  agreed  that  the  mass  of  social  data  referenced  here  should  be 
rei  erated %  toto  in  the  EIS.    As  the  ex  St  ng J^^£S^£d 

addressed  by  the  EIS. 

6)  Walthall  (?):    Social  Structure 

After  defining  social  structure  to  his  satisfaction,  this  reviewer  states 
the  importance  of  describing  'the  manner  in  which  large  numbers  of  workers 
affect  the  way  locals  are  and  have  traditionally  interacted;  this  isbe- 
yoll C  helcop'e  of  this  specific  EIS  as  no. large  numbers  of  wor  ers  will 
come  into  the  area  with  continuation  of  mining  in  Areas  A  and  E. 


7)      Walthall  (?):    Social  Structure:  p.  102 

The  comment  states  that  what  is  described  as  the  conservative  nature  of 
the  local  people  is  not  related  as  to  its  implications;  whereas  the  re- 
Sn*?lfPtK  paragraph  points  out  that  sucj ,  « --  -st.e  s   P  s 

Ti\T  fi^lf.^f/o?  £Srt       lu  s  destr  ye/or  sullied,  and  the  1* 
Sil^ltfSl5 ^nglh'f Ji^required  to  recreate  naturalistic  environ- 
ments  once  land  has  been  strip  mined." 

The  reference  for  Number  8  is  "How  Montanans  View  America,"  by  K  Ross 
Toole   Montana  Business  Quarterly,  Spring  1975,  Volume  13, Bureau 
of  Business  and  Economic  Research .University  of  Montana J»  Missoula  n 
Montana     The  reviewer  disagrees  that  locals  feel. alienated  oy  eastern 
interests  and  policies  of  BLM  but  rather  feels  that  the  "dishonesty  and 
interests  ana  pui k.  private  corporations  is  the  issue. 

?heereviewlr  "seems  to' agree  with  what  he  is  disagreeing  with,  although 
"eastern"  ZtlrtTt  Sstbe  taken  broadly  to  include  the  general  American 
industrial  complex  influence. 

does  noi  lay  claim  to  such  a  broad  examination  nor  does  the  statistical 
analyses  of  Jobes. 

8)  Brunner:  p.  104 

To  take  each  of  the  public  services  ***jJ'«*^J} £*&£JS22h» 
'"TSf  Lfi fan"  xien     e am  un  t  of  research   usuaHy  there  are  .ore 
law  enforcement  P™?ram.    Such  researeh  is  Deyong  *  ,  y  ,    f  mini 

lource  tff 5  S.  *Sh*K ?5Sh  W  the  adverse  impacts 

Id  hli  basis?   ft  is  not  known  if  Colstrip  will  incorporate. 

9)  Brunner:  p.  105 

Montana;  inverview,  August  4,  1977.) 


10)     Brunner:  p.  106 

The  oxidation  ditch  should  be  completed  by  July  1978  and  will  have  a 

Comprehensive  Plan,  unpublished  data). 

11}     Brunner:  p.  113 

With  the  exception  of  water  supply,  the  Lame  Deer  «ter  sys^  is  adequate 
for  existing  population;  an    additional  well  will  rectify  tne  exisci ng 
Iliaht  inadequacy  in  supply.    The  Lame  Deer  sewer  collection  system  s 
9q    tenforqtheyexisti^  population;  however    tee  surface  -a  provided 

hiah  schiol  in  the  vicinity  of  the  existing  sewage  treatment  area 
E     necessitate  moving  the  lagoon;  funding  for  the  school  has 
not  y-t  been  obatained  (Lloyd  Stien,  Engineering  Division .U.S.  Bureau 
of  Indian  Affairs  and  Mark  Werre,  Indian  Health  Service,  U.S.  Depart- 
ment of  SeaTth,  Education  and  Welfare,  Billings,  Montana,  communications., 
August  4,  1977).  : 
The  Lame  Deer  school  provides  adequate  classooms  and  related  facilities 

Lame  Deer  School,  communication,  August  4,  19//J. 

12)  Brunner:  p.  114 

The  current  water  demand  in  Ashland  is  97,500  gallons  based  on  a  served 
pSpulaUon  of  390  and  a  water  use  standard  of  250  gallons  j>e ^apita  day; 
thP  ^vstem  has  a  desiqn  capacity  of  1200  population.    Using  an  ettluent 
Generation  standard  of  100  gallons  per  capita  day,  the  Ashland  Community 
Sates  a  dally  sewage  flow  of  39,000  gallons;  the  sewage  treatment 
lystem  has  a  design  capacity  of  about  630  people  (Jerry  Gaston,  op.  eft.). 

13)  Brunner:  p.  124 

Tt  u  nnt  clear  exactly  what  is  desired  with  this  comment.    Without  a 
detailed  twfKc  Tolling  analysis  of  the  roadways  in  the  Col  strip  area  - 
which  Is  beyond  the  intent  of  this  EIS  -  the  loading  capacities  at  the 
various  theoretical  design  levels  of  service  -  which  would  vary  per 
segment  of  roadway  -  cannot  be  determined.    A  general  indication  of 
?S?Hnn  *l  V cprvire  level  of  C  for  a  paved  two-lane  road  according 
lol  e  Rese-Ch  Board    Special  Report  87, 

.      1S72  amended P.  42)  Vs  about  1500  cars  per  hour  in  either  direction. 
P?    neS  ro  diay' improvements  tn  the  immediate  Col  strip  area  are  di  s- 
cussed on  Pages  216  and  217  and  in  Table  1,  Appendix  E-4  of  the  EIS. 


Brunner:  pp.  132-133 

The  rankings  were  made  by  Dr.  Larry  Leondorf. 

B runner:  p.  167 

m-?«-inn  activities  to  continue  at 
anting  of  a  permit  will I  •««,  pmen  «ning  jetvntu  ^ 
existing  employment  levels     therefore  The  M  of 

fifoiM  S '31 f?  J»»  but  Colstrip  3  and  4  are 
not  contingent  upon  this  mining  permit. 

Brunner:  p.  168 

.  t_    •    4-kq  arps  how     Granting  a  mining 

»^«ias»-i»  *    ieve,s  w111  not  affect 

manufacturing. 
Brunner:  p.  170 

The  issue  is  not  that  ^^^^SlS^^^' 
Er^t^haT^ac?  StchTs  S.S»  There  was  no  intent  to 
scare  anyone. 
Brunner:  p.  185 

flF2  describes  the  situation  assuming  the  const-  tion  of  f^Vsoclated 
5  d  the  rapid  and  the  large  pop. rtrtton  1  ere asesref  loQk  , 

with  the  Colstrip  3  and  4  activities.    «  "      f    ,  1ng  alone.  Granting 
effects  in  order  to  try  to  define  the  effects  or  »      a  have  n0 

fpermit  resulting  1. V™"  ^  g?e  eThat  n^tralization  is  not  a 

employment  or  Population  impacts     we  agr  1ntended  to  show  that  at 

good  word  in  this  context.  .^"S  Services  available  would  be  in 

bee  TrS ^ 3\ TEM?»A 

S^^=R^wWSi  the  needs  of  3  temporary 

population. 

))     Brunner:  pp.  180-187  . 

,vf  thP  FTS    much  more  information 
Throughout  the  socio-economic  P^V^allv  mulred  to  assess  what  is,  basi- 
Ss  been  generated  than  «  ^^"JvST^  mining  activity  f  the  most, 
cally,  the  continuation  of  an  existing  .        ari     expected  populations 
Given  this  ""^standing    it    ties  is  useful, 
to  existing  or  expected  capacities 

20)     Brunner:  p.  190 

.  i j  ua.,p  to  be  more  specific,  and,  from 

^^^^^^^^  -Cti0"  CMPletely 
fills  its  purpose. 


21)  Brunner:  p.  217 

Recreation  is  considered  in  the  EIS  on  a  regional  basis  (see  pp.  125-126 
and  Appendix  E-6) . 

22)  Brunner:  p.  229 

The  question  of  the  issue  of  reclamation  is  addressed  elsewhere  in  the  EIS. 

23)  Brunner:    Table  7 
See  Item  19. 

24)  Responses  to  Dwayne  Ward's  Comments: 

Para&raph  1:    We  agree  that  some  relative  measure  of  the  various  industries 
in  the  county  is  useful.    However  we  feel  that  showing  the  different  sectors 
t.y  percent  of  the  county  total  is  a  better  indicator  than  location  quotients. 
(See  Tables  24,  25  and  29.) 

Paraqraph  2:    We  have  attached  some  changes  and  corrections  on  this  portion 
of  the  analysis  appearing  in  the  EIS  which  might  help  clarify  some  of  the 
reading  difficulties. 

P.  167:    We  agree-,  part  of  the  agricultural  section  could  be  placed  in  the 
existing  environment  section. 

PP    168  and  169:    The  gradual  increase  in  the  wood  products  industry  is 
bused  on  conversations  with  the  County  Planner  who  had  heard  of  the  pro- 
posed activities. 

p    170-    From  this  page  on,  some  changes  and  corrections  have  been  made  on 
the  attached  sheets  which  should  clear  up  some  of  the  confusion. 

P.  170:    The  Alternative  Futures  and  Scenarios  analyzed  are  defined  as 
follows: 

-AF1  assumes  no  Colstrip  3  and  4. 

-AF2  assumes  construction  of  Colstrip  3  and  4 

-SI  assumes  no  mining  permit  and  no  Colstrip  3  and  4 

-S2  assumes  no  mining  permit  and  Colstrip  3  and  4 

P    171,  Second  Paragraph:  This  refers  to  the  employment  loss  discussed 
on  Page  170  (150  mining  jobs)  and  relating  that  to  Tables  40  and  41. 
"Previous  two  tables"  refers  to  Tables  40  and  41. 

P.  171,  Bottom:  Such  a  scenario  might  be  run.    We,  however,  assumed  that 
additional  coal  production  would  occur  in  Montana. 

P.  173:    Tables  42  and  43  -  The  table  titles  should  read: 
Table  42 

Employment  Change  Associated  With  Permit  Denial  Without  Colstrip  3 
and  4  -  1975-1985 


-? 


Table  43 
Scenario  2 

Employment  Change  Associated  With  Permit  Denial  With  Colstnp  3 
and  4  -  1975-1985 

The  employment  change  is  from  estimates  if  the  permits  are  approved. 
However,  it  should  be  noted  that  the  150  mining  jobs  lost  under  Scenario 
1  and  150  of  those  lost  under  Scenario  2  are  existing  jobs. 

P.  174:  Operating  people  are  included. 

P   176'  Some  of  the  Alternative  Futures  and  Scenarios  designations  were 
mislabeled  both  on  Page  176  and  in  Figure  22.    These  have  been  corrected 
in  the  rewrite. 

P.  176:    Construction  on  Col  strip  1  and  2  stopped  in  1977.    The  intent 
here  was  to  say  prior  to  1978.    It  should  be  corrected  to  1977. 

P,  178,  Second  Paragraph:    It  is  between  various  scenarios. 

P.  181:    Figure  26  should  have  been  on  Page  183. 

P.  181,  Northern  Cheyenne  Employment:    Because  there  was  not  time  in  this 
EIS  to  do  fieldwork,  it  was  not  possible  to  check  the  Northern  Cheyenne 
participation  in  mining.    The  number  27  may  be  high.    It  was  based  on 
historical  entry  factors  in  the  different  sectors  and  on  assumed  changes 
in  mining  participation  by  the  Northern  Cheyennes.    If  it  is  incorrect, 
the  overstated  portion  can  be  reallocated  to  the  Anglo  population.  The 
total  number  is  still  correct. 

P.  178,  Graph:    There  is  graph  on  Page  178.    If  Figure  23  is  being  referred 
to,  the  top  Anglo  line  should  be  labeled  just  AF2  and  the  lower  Anglo  line 
should  be  labeled  just  S2. 

Section  VI:    True,  the  economic  return  of  mining  an  area  of  land  could 
be  compared  to  the  economic  return  of  agricultural  production  making 
whatever  adjustments  are  necessary  concerning  productivity  levels  of  re- 
claimed land.    Doing  it  for  a  relatively  small  land  area,  such  as  Areas 
A  and  E,  will  probably  show  a  significantly  greater  return  for  mining. 
Production  on  reclaimed  land  would  also  have  to  be  considered  with  this 
return  being  part  of  the  return  allocated  to  the  land  which  is  mined. 

25)     Consultant  Clarifications  Related  to  the  Socio-Economic  Portion  of  the 
Draft  EIS. 

In  reviewing  the  Draft  EIS,  it  became  apparent  that  there  was  some  confusion 
concerning  the  use  of  Alternative  Futures  and  Scenarios  and  how  they  related 
to  one  another.    Copies  of  Pages  170-184  of  the  Draft  EIS  are  enclosed  with 
corrections,  to  the  text  written  in. 


Key  points  relating  to  Alternative  Futures  and  Scenarios  are: 


AF1  assumes  no  Col  strip  3  and  4 

AF2  assumes  construction  o    Co  1st    p     and  J  ^ 

51  assumes  no  mining  permit  and  no  w'"^P 

52  assumes  no  mining  permit  and  Col  strip  i  ana 

wwriMXftVfflKWBstee 

at  a  faster  rate  (  a  permit  is  issued). 

To  define  the  e»*loy*nt ..  and ^JJ-^ft'SflSt  SI 
IZWJSHSVl  UtrV?Z\bA  minin9  permit  while  SI  assumes 
no  Colstrip  3  and  4  without  a  permit. 
To  determine  the  employment 

\A^%IX  S  3  tt&  a"minin9  permit  While  S2  assumes 
Colstrip  3  and  4  without  a  permit. 

.    .  .    .  .  -a-jcpH  here  because  the  effect 
The  whole  Colstrip  3  and  4  issue  had  to  be  raised  he     ^  ^ 
of  not  issuing  the  mining  permit  varied unoer  colstrip  3  and  4 

3  and  4  cases.    It  is  Important,  however,  that  the  ^.^  Qf  er_ 

mTw?lin0rLbultCrnf^sen^  existlng^iSing  jobs'being  lost  along  with  some 
secondary  dbbs  resulting  from  those  mining  jobs.  , 
Granting  of  the  permit  will  maintain  the  easting  Jobs 

4  are  built,  additional  mining  J°b^w  Granted  and  if  A  and  E  are  the  areas 
occ^r  in  Areas  A  and  E  if  the  permit  is  granted  ana  ^  product1on 
where  increased  production  occurs      u"«er  A i               ^  Therefore, 
increases  and  employment  increases  do  occur '  ™  R         jobs    lus  loss  of 

ack  of  a  permit  (S2)  would  result  in  loos^x  u  should  be 

the  future  potential  Jo bs  require^  °m  p    ega  eobsPcreated  under  AF2  are  a 
r°esult  Xir^l  afd  TandTofof  issuing  the  mining  permit. 
It  is  difficult  to  assess  the  impacts  of  the  new  mining ,  jobs  if  CoUtnp 
3  and  4  are  built  because  those  jobs  {£,  case  (AFS  S2) 

E.    For  illustrative  purposes  It  has  been  assum  ?  ^  ^ 

that  those  jobs  would  occur  in  the  A  ana  t«c 
area  resulting  from  them  have  been  defined. 
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United  States  Department  of  the  Interior 


GEOLOGICAL  SURVEY 
United  States  Geologic  Survey 
Northern  Powder  River  Basin  Environmental  Statement  Team 

Post  Office  Box  1135 
Billings,  MT  59103 

Agusut  4,  1977 

Mr  Brace  Hayden 
Environmental  Coordinator 
Department  of  State  Lands 
Captial  Station 
Helena,  MT  59601 

Dear  Mr.  Hayden: 

As  you  know  this  team  is  in  the  process  of  developing  the 
Regional  Environmental  Statement  and  Sites  Specific  Environmental  State- 
ments, which  also  include  the  lands,  proposals,  and  impacts  as  in  your 
draft  environmental  impact  statement,  for  Western  Energy  Company's 
(WECO) ,  Rosebud  Mine  expansion  areas  A  and  E.    Our  work  in  this  area 
is  not  complete  at  this  time.    However,  a  review  of  your  statement 
developed  the  following  comments: 


Page  35,  1st  paragraph,  3rd  line.    The  Rosebud  Coal  seam  is 
not  1725  feet  thick. 

Figure  17,  Does  not  show  the  location  of  Area  E. 

Page  50,  paragraph  1.    Work  by  Rhon  and  others  is  not  consistent 
with  this  paragraph. 

Page  56,  paragraph  1.     It  is  doubtful  that,  "Inhabitants  rely  on 
locally  impounded  surface  water  for  domestic  use". 

Page  60,  Table  18.    This  tables  presentation  of  acres  effected 

and  disturbance  levels  more  correctly  belongs  in  Chapter  3,  Impacts. 

It  would  help  the  reader  if  a  map  of  vegetative  type  with  the 
boundary  of  the  proposed  disturbance  areas  superimposed  on  it  was 
included. 

Page  67,  Paragraph  4.     Yields  are  predicted  for  wheat,  but  no 
predictions  are  made  for  alfalfa.     There  is  no  discussion  of 
whether  this  is  irrigated  or  non-irrigated. 

Page  72,  Wildlife.     There  is  a  need  for  clarification  of  the 
importance  of  Big  Sage  and  Silver  Sage  to  antelope.  Discussion 
indicates  a  preference  for  Big  Sage,   (Page  72),  and  heavy  use 
of  Silver  Sage  in  diet,   (Page  74). 
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Habitat  utilization  by  Sharptail  grouse,  Ring-necked  pheasant, 
and  other  upland  game  birds  should  be  summarized.  Critical 
habitats  for  upland  game  birds  in  and  near  Areas  A  and  E  should 
be  identified. 

Waterfowl  use  of  the  East  Fork  of  Armell's  Creek,  Page  73,  should 
be  elaborated  upon,   (nesting,  migration  stop  site,  molting  site, 
staging  area,  etc.). 

The  comment  pertaining  to  the  area  of  disturbance  around  Colstrip, 
(Page  73),  if  quantified,  should  be  expressed. 

"Productivity  indicies,   ...Pronghorn  antelope",   (Page  73), 
Parturation  sites  should  be  identified  on  a  map  or  described 
narratively.     References  for  other  information  should  be  cited 
or  data  appended  in  Volume  2. 

Big  game  association  with  habitat  type  should  be  summarized  and 
the  critical  habitats  of  and  near  Areas  A  and  E  should  be 
identified.     This  should  include  a  discussion  of  the  loss  of 
habitat  and  displacement  of  wildlife  into  adjacent  types. 

The  non-game  wildlife  discussion  is  very  limited  and  should 
be  expanded  to  discuss  critical  habitats  of  Areas  A  and  E  and 
adjacent  areas  for  non-game  wildlife,   (raptor  nesting  and  hunting 
sites;  small  mammal  densities,  species  diversity,  and  distribution; 
critical  sites  for  endangered,  threatened  and  unique  species). 

Page  75.  Describe  in  which  ways  existing  data  gaps  prevent  adequate 
description  of  environments  for  wildlife  in  Areas  A  and  E. 

Page  79,  Population.     It  would  be  useful  to  give  some  impression 
of  the  surrounding  counties*  population  in  addition  to  that  given 
for  Rosebud  County.    There  is  a  need  for  a  statement  on  population 
adjustment  (boom-bust)  to  be  made  in  reference  to  the  construction 
slowdown  after  Colstrip  I  and  2  were  completed. 

Page  82,  Employment.     A  better  portrayal  of  the  agricultural 
sector  in  rural  employment  might  be  useful.    There  should  be 
some  discussion  about  the  general  employment  in  southeast  Montana, 
not  just  Rosebud  County,  this  could  express  how  dependent  services 
in  wholesale  and  retail  trade  are  upon  agriculture.  Location 
quotients  of  employment  would  be  useful  for  this.     There  is  a 
need  for  a  1976  employment  figure  for  mining.     It  would  be  useful 
to  comment  on  the  fact  that  manufacturing  cannot  be  looked  upon 
exactly  the  same  as  it  can  be  in  the  industrial  portions  of  the 
United  States.     Emphasis  should  be  on  rural  employment. 
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P.ige  90,  Income.     The  outdated  nature  oE  the  income  data  used  Is  a 
problem.    The  narrative  should  allude  to  the  fact  that  Western 
Energy  Company  and  Peabody  Coal  Company  are,  in  fact,  new  income 
generators  in  the  region.     Some  reference  should  be  made  about 
capital  expenditure  in  the  area  by  these  existing  mining  companies. 
Again,  some  reference  needs  to  be  made  about  the  dependence  on 
agricultural  income  in  the  area. 

Page  96,  Land  Use.    This  section  should  identify  the  land  uses 
within  the  areas,  and  if  necessary  could  show  a  cross  reference  to 
discussions  in  Social  Services,  Transportation,  etc.    This  section 
should  include,  if  they  are  present,  a  discussion  on  power lines, 
communications  lines,  reservoirs,  wells,  access  roads,  etc.  This 
section  should  also  include  any  present  and/or  abandoned  improvements. 
Are  there  any  authorized  or  unauthorized  uses  including  conflicting 
land  uses?    What  are  the  recreation  land  uses?    This  section  is 
not  explicit  about  the  land  uses  which  are  occurring  in  Areas  A 
and  E.     It  would  help  if  a  quantification  of  the  types  of  land  uses 
within  the  mining  area  boundary  was  included  so  the  reader  could 
tell  what  will  be  altered  and  what  will  be  impacted. 

Figure  19.    A  definition  of  the  land  use  category  of  "vacant"  is 
needed. 

Page  100,  Social  Structure.    There  is  some  questioning  of  the  Jobes 
and  Parsons  socio-economic  study  of  southeastern  Montana  as  pertains 
to  their  evaluation  of  this  region.     It  might  help  to  have  a  full 
understanding  of  the  madeup  of  the  rural  way  of  life,     its  history  and 
cultural  background.    Is  the  way  of  life  in  southeastern  Montana 
different  from  that  in  parts  of  Dakota,  Wyoming,  and  perhaps  other 
rural  areas?    The  portrayal  of  the  "rancher"  as  one  who  is  totally 
in  "love  with  the  land"  is  questionable.    Toole's  book,  (Page  78-79), 
differs  with  some  of  the  work  that  has  been  done  at  the  Institute 
for  Social  Science  Research,  University  of  Montana,  NGP  Resources 
Program.    Are  the  land  holders'  attitudes,  opinion,  and  reactions 
so  different  from  other  groups  that  are  involved  in  change? 

The  concept  of  new  urbanization  may  be  misleading.     The  term,  rural 
concentration  might  be  a  more  adequate  term,  because  these  concentra- 
tions are  certainly  not  the  same  as  concentrations  in  the  industrial 
portions  of  the  United  States. 

Page  101,  Paragraph  3.     The  quote,  "As  urbanization  occurs,  residents 
become  less  oriented  towards  other  individuals  in  the  community 
and  more  oriented  towards  institutions  and  extra  community  forces", 
is  too  abstract.     It  would  appear  more  fair  to  say  that  portions  of 
the  country  or  region  will  see.  changes  ,  with  new  .people,  and  new 
purchasing  power.    More  commuting  will,  occur,  and  life  may  have  a 
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faster  pace.     It  is  not  yet  evident  that  the  sociologists  can  apply 
urban  concepts  to  such  a  rural  area  that  has  been  engulfed  by  new 
people.     Perhaps,  the  real  outcome  is  that  a  blending  of  "ways  of 
life"  occur. 

Page  108,  second  paragraph.     The  city  of  Forsyth  is  probably  taking 
about  five  cubic  feet  per  second  of  water  rather  than  fifty  cubic 
feet  per  second. 

Page  121*  Paragraph  2,  Line  10.     Nichols  is  mis-spell  <-d . 

Page  129,  Figure  20.     The  directional  orientation  of  tHs  luap  Is 
not  shown. 

Page  149,  Overburden.  In  Chapter  2,  the  uptake  of  molybdnum  and 
zinc  was  alluded  to.    What  are  the  impacts? 

Page  158,  Biological  Environment.  There  is  no  reference  to  veg- 
etative concentrations  of  essential  elements  to  toxic  levels;  or 
reduction  in  levels  of  dietary  elements. 

Page  163,  Wildlife  and  Aquatic  Environments.    There  is  a  need  to 
describe  the  area  of  disturbance  around  the  mining  site.  Habitat 
types  loss  should  be  quantified.     This  could  be  obtained  from  a 
vegetative  type  map  of  the  area. 

The  treatis  is  very  general  in  identifying  critical  aveas  impacted 
or  lost  because  of  the  mining  areas,  and  those  areas  receiving 
displaced  animals  from  these  mined  areas.     What  are  the  impacts 
on  food  sources;  raptors-small  animals,  vegetative  foods-toxic 
levels  or  submaintenance  levels  of  dietary  elements? 

Page  167,  Agriculture.     Will  agricultural  employment  continue  to 
decline?    It  probably  will  not  decline  at  the  rate  it  has  been 
declining. 

Page  170,  Paragraph  2.     Are  the  figures  correct  for  usage  of  coal 
for  Colstrip  3  and  4?    Out  understanding  was  that  Colstrip  3  and 
4  would  use  approximately  6  million  tons  per  year. 

Page  192,  Land  Use.     Based  on  our  previous  discussion  concerning 

those  items  that  we  feel  should  be  included  in  Land  Use,  this 

seciton  may  or  may  not  be  correct  in  its  discussion  that  the  only 

change,  is  the  intrusion  of  mining  upon  unmined  land  which  is 

presently  range.     This  general  statement  should  be  quantified,  * 

for  example  showing  rangeland  removed  from  production. 

Page  193,  Transportation.     The  only  impact  discussed  is  on  roads, 
and  only  one  road  is  identified,  1-94.     There  should  be  a  clear 
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statement  of  what  the  impacts  are.  There  needs  to  be  a 
statement  discussing  impacts  of  increased  rail  traffic. 
There  is  no  discussion  of  the  impacts  on  air  traffic. 

Page  196,  Aesthic  Values.    This  chapter  does  not  relate 
well  to  the  discussion  in  Chapter  2. 

Page  201,  Noise.     There  is  no  discussion  of  this  item  "Noise" 
in  Chapter  2.     In  order  to  discuss  an  item  under  mitigation, 
it  should  be  discussed  in  Chapter  2's  description  of  the 
existing  environment. 

Page  203,  Paragraph  2.    The  statement  is  made  that  the  area 
should  be  reclaimed  to  a  state  where  it  Joes  not.  require  in- 
tensive livestock  management.     The  mined  areas  should  be 
intensively  managed,  at  least  for  the  short-term  after 
reclamation,  so  that  they  may  be  able  to  withstand  grazing  in 
the  longer  term  without  intensive  management. 

Page  204,  Paragraph  3.     It  is  unclear  as  to  what  is  being 
brought  forward  as  a  mitigating  measure  in  this  paragraph. 

Page  207,  Wildlife  and  Aquatic  Environment.    The  discussion 
of  reclamation,  and  its  limitations  in  the  vegetation  section, 
indicates  re-establishment  of  vegetative  communities,  (di- 
versity and  types),  important  to  wildlife  is  questionable. 
This  section  proposes  as  mitigation  for  wildlife  the  re- 
establishment  of  such  communities?    These  two  sections  appear 
to  be  in  conflict.     Reclamation  that  benefits  multiple  use, 
rather  than  limited  use  interests  (livestock  and  agriculture) , 
to  the  highest  level  that  current  technology  allows  should  be 
proposed.     This  should  include  stock  pile  separation  of 
topsoil  horizons  in  order  to  allow  a  re-establishment  of  these 
strata. 

Irreplaceable  critical  features  such  as  sandstone  cliffs, 
ponderosa  pine  stands,  and  rugged  relief,  might  reasonably 
be  left  in  place  as  mitigation. 

Relative  to  increasing  human  disturbance,  limited  access 
to  mine  related  roads,  where  possible,  might  be  addressed. 

The  mining  companies  should  be  responsible  for  continuous 
reclamation  research  and  the  monitoring  of  reclamation,  and 
wildlife  use  of  reclaimed  sites,  throughout  the  duration  of 
the  lease. 

Page  210,  Human  Environment.     Where  are  the  mitigating  measures 
for  land  uses?    The  land  uses  identified  in  previous  chapters 
seams  to  be  dropped  at  this  point  and  not  addressed  in  this 
or  subsequent  chapters. 


I 
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Page  222,  Biological  Environment.     Clarification  of  the 
second  paragraph  is  needed.     What  wildlife  habitat  dependent 
upon  what  unusual  conditions  or  diversity,  could  be  permanently 
lost?     The  first  sentence  in  this  paragraph  is  also  unclear, 
or  at  least  this  sentence  should  be  expanded  upon.     The  current 
state  of  the  art  of  reclamation  indicates  that  sagebrush, 
ponderosa  pine,  juniper,  etc.  are  difficult  to  re-establish. 

Rugges  relief  will  not  be  re-established,  which  has  a  definite 
detrimental  effect  on  wildlife. 

There  is  need  for  discussion  concerning  the  loss  of  le.ks  and 
limited  success  in  their  re-establishment.     E.C.S.  has  been 
doing  research  on  relocation  of  grouse  leks. 

Page  224,  Short-term  Use  vs.  Long-term  Productivity.  This 
section  is  unclear  and  shallow  in  its  definition  and  discussion. 

Page  228,  Biological  Environment.     Establishment  of  native 
conditions  of  western  range  has  occurred  over  a  long  tern, 
subject  to  climate,  soil  conditions,  and  other  variables, 
To  re-establish  these  same  conditions  will  require  another 
long-term  process  of  inner-actions.     Some  capabilities  of 
the  environment  to  reproduce  native  conditions  may  be  permanently 
lost.     Native  wildlife  will  have  to  adapt  to  the  existing 
environment  or  be  replaced  by  species  adaptable  to  the 
available  niches. 

Pages  236,  Paragraph  2.     The  statement  that,  "Much  of  the 
state's  water  resources  would  be  completely  lost",  is  quest- 
ionable.    A  minute  portion  of  the  overall  water  supply  would 
be  used,  and  this  could  be  stored  during  peak  run-off  periods. 

Page  236,  Paragraph  3.     The  statement,  "No  markets  for  slurry 
are  currently  available",  is  questionable.     Slurry  lines  are 
currently  in  operation,  and  markets  would  develop  with  the 
advent  of  new  slurry  pipelines.     There  is  also  the  potential 
for  return  lines  one-half  the  size  of  the  slurry  line  to  return 
the  water  to  the  slurry  plant.     The  only  water  loss  would  be 
that  needed  for  a  small  amount  of  recharge. 

The  relevance  of  the  discussion  concerning  the  pros  and  cons 
of  the  in  situ  mining  in  this  report  is  questionable.  The 
expansion  area  does  not  lend  itself  to  in  situ  mining. 

Volume  2,  Appendixes.     The  appendixes  should  be  page  numbered 
and  a  table  of  contents  included  for  Volume  2. 

In  a  general  vein,  it  appears  that  throughout  this  Environmental  State- 
ment, there  are  lengthy  descriptions  and  discussions  of  situations  that 


7. 


are  not  relevant  to  the  expansion  area.  The  Cultural  Resources  section 
is  weak. 


GTM/sm 


Sincerely, 


Glenn  T.  Malmberg 
Task  Force  Leader 


cc:    Ernie  Kemmis 
Joe  Elliot 
Bob  Pizel 


REPLY  OF  OLSON-EELIOTT  S  ASSOCIATES  TO  COMMENTS  FROM  GLEN  MALMBERG  ,  U.S.G.S 

Page  60,  Vubie  Id:     This  tab Is  describes  the  acreage  oi  existing 
communities  in  the  areas  to  be  affected  and  is  directly  related  to  the 
description  of  the  area.    Duplicating  the  information  in  a  second  table 
with  the  impact's  section  was  not  done  in  the  interest  of  economy 
of  space. 

Vegetation  maps  were  inadvertently  omitted  from  the  Statement  and  are 
now  included. 

Page  67,  Paragraph  4s    Bheat  yields  wert-  not  predict        on."!/  J  inLnricfO 
information  described.     Alfalfa  data  on  area  A  is  included  in  the  Appendix, 
Alfalfa  hay  yielded  1.2-1.9  tons  per  acre  and  alrali.a-  oats  hay  averaged 
.95  tons  per  acre  during  the.  years  for  which  data  w.  s  presented* 

Page  72,  Wildlife.    The  importance  of  big  sage  and  silver;  sage  are  described 
in  the  report  with  reference  to  the  available  information  on  the  animals 
in  the  area.    The  reference  on  page  72  refers  to  correlation  data  of 
observations  versus  habitat  types.    A  distinct  preference  for  big  sage 
only  was  determined  using  this  data  base<    Observations  of  food  preference 
from  a  separate  data  base  indicated  that  silver  sage  was  very  important 
during  the  winter  months  (page  74).    Obviously,  both  types  are  important. 
More  details  on  the  available  data  concerning  the  importance  of  the  habitat 
types  can  be  obtained  by  referring  to  the  cited  publications. 

Habitat  utilization  data  on  sharpt?il,  ring-necked  pheasants  and  other 
upland  game  birds  was  included  in  the  ECS  1975b;  3976b  reports.  Detailed 
presentation  of  all  available  data  on  these  species  is  beyond  the  scope  of 
this  impact  statement.    Critical  habitats  have  not  been  defined  for  any 
of  the  game  species  in  the  areas  with  perhaps  the  exception  of  grouse  leks. 
There  are  no  known  grouse  leks  within  the  proposed  permit  areas  of  A  and 
E.    Leks  within  the  Colstrip  vicinity  are  described  in  the  cited  references. 

Waterfowl  use  along  the  East  Fork  of  Armell's  Creek  is  described  in  more 
detail  in  the  cited  references  (ECS  1975b;  1976b).    As  Armell's  Creek  is 
not  directly  affected  by  the  area  A  and  E  developments,  detailed  consideration 
.  •     was  not  deemed  appropriate. 

The  area  of  disturbance  around  Colstrip . is  the  apparent  trend  observed  in 
frequency  of  observation  data  as  a  function  of  the  distance  from  Colstrip, 
depicted  in  ECS,  1976b.    Mathematical  analysis  of  the  "apparent"  trend  has 
not  been  performed. 

The  references  for- the  data  are  all  cited.    v-  Data  bibliographies 

for  all  studies  in  the  region  are  beyond  the  scope  of  this  EIS.    No  -t 
parturition  sites  occur  within  the  proposed  permit  areas. 

Big  game  association  with  habitat  types  is  described,  page  72.    More  detailed 
data  is  available  in  the  cited  references.     Critical  habitats  for  big  game 
species  have  not  been' clearly  defined.    Habitat  loss  is  discussed  in  the 
impacts  section. 
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Critical  habitats  for  non-game  wildlife  species  have  not  been  clearly 
defined.     No  known  raptor  nesting  sites  occur  on  areas  A  and  E.     There  are 
no  known  rare,  endangered  or  unique  species.    Available  da*- a  for  small  mammals 
and  other  non-game  species  are  listed  in  the  references  cited  (ECS,  1975b; 
Lewis, Morton  and  James,  1976).  Little  data  are  available  addressing  raptor 
hunting  sites,  small  mammal  densities  or  species  diversity. 

Page  75:    The  lack  of  data  may  be  more  revealing  of  the  lack  of  use  of  the 
areas  by  wildlife  species  than  indicative  of  an  inadequacy  of  effort.  However, 

negative  data  (Amount  of  effort  expended  without  positive  observations,  etc.) 
would  be  more  valuable  in  determining  actual  wildlife  trends .  Potential 
wildlife  habitat,  (excluding  behavioral  affects)  can  be.  described  adequately 
using  the  vegetative  data  in  most  instances. 

Page  158:    Detailed  discussions  of  nutrients  and  toxic  substances  are 

included  in  the  mitigation  sections,  page  206.    This  is  a  problem  of  reclamation 

in  the  process  of  mitigating  impacts  caused  by  the  mining  activity. 

Page  163:    The  vegetative  component  of  wildlife  habitats  can  be  considered 
in  the  vegetation  acreage  summary  presented  in  Table  18,  page  60.    All  of 

*  the  vegetation  types  on  areas  A  and  E  are  used  by  wildlife  species  during 
some  season.     The  term  "critical"  as  described  earlier  has  not  been  clearly 
defined.    Certainly,  the  population  of  the  species  in  the  area  will  be 
reduced  with  the  reduction  of  the  wildlife  habitat,  although  no  populations 
should  be  eliminated.    Displacement  of  animals  is  not  realistic  as' habitats 
in  the  area  should  already  be  used  by  available  species,  unless  population 
cycles  are  low  or  behavioral  affects  occur.    The  elimination  of  the  habitat 
should  in  the  long  term,  eliminate  that  number  of  animals  previously  supported 
by  the  habitat.    The  success  of  reclamation  will  ultimately  determine  the 

•  long  term  impact  of  the  wildlife  populations  in  the  area. 


Page  203,  Paragraph  2:    It  is  assumed  that    intensive  management  means  severely 
regulating  livestock  use  on  the  areas  until  sustained  use  can  be  maintained. 
This  should  be  required  to  insure  proper  reclamation. 

Page  204,  Paragraph  3.     It  is  suggested  that  more  intensive  reclamation 
practices  may  be  required  if  the  present  reclamation"  law  staridards«are  to  be'  met. 

Page  207:    As  pointed  out,  there  appears  to  be  difficulty  in  reestablishing 
species  important  to  wildlife  on  reclaimed  plots.    Further  research  is 
suggested  as  a  method  to  determine  successful  reclamation  techniques  and 
the  type  of  seed  beds  and  soil  strata  that  need  to  be  reestablished  on 
recilaimed  lands.     If  successful  reclamation  can  not  be  shown  for  these 
species  which  are  important  to  wildlife,  exclusion  from  mining  should  be 
another  alternative.    Terrain  features  which  are  not  replaceable  have  not* 
been  considered  to  merit  exclusion  under  current  state  land  department 
policies. 

Limited  access  on  mine-related  roads  is  currently  a  common  practice  in  the 
area. 

Western  Energy  is  continuing  monitoring  efforts  and  reclamation  research 
in  the  area. 
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*•<-,  more  uniform  vegetation  types  and  the  diversity  ox  w 

to  more  unitorm      *        SDecieS,  game  and  non-game,  will  be  lost. 

for  numerous    wildlife  species,  ga  SOQCies  as  Ponderosa  pine, 

It  has  not  yet  been  determined  that fuch, specie.  M 

iunioer,  sagebrush  will  ever  again  occupy  the  area,  out 

SSS  Jhat  the  original  diversity  will  again  occur. 

There  are  no  grouse  1*.  on  areas 

is  not  relative  to  the  proposed  action  sxnce  none  arc 

Page  228:    This  statement  is  true  and  was  discussed  in  other  sections 

of  the  EIS. 

General  Comments  Concerning  the  Remarks  by  the  U.S.G.S.  Team. 

.         The  Wildlife  and  Vegetation  sections^  the  ^SSS^ 
areas  to  » ,  af fected^y  mining  on  ^'information 
were  not  addressed,  nor  was  there  any  ;ppropriate  references  as  to 

•    available  with  the  EIS,  but  rather  to  list  reduction 
the  available  descriptive  data  for  the  area     *hi*  |^V£J»  completed. 
in  the  increasing  bulk  wh  ich  P^-^ff  ^  tgIS5  clarification 

The  term  "critical"  with  regard  to  ^ JJSSS!    It  is  suspected  that 
with  regard  to  the  relationship  to  *^^\he  popuiation  of  the 

.    „o  areas  are  "critical"  for  a°ets  are  necessary  to  maintain 

game  species  in  the  area,  but  probably  all  areas  are  ne  * 
currenfor  current  potential  populations  of  most  wildlife  species. 


CUMIN 

MOUNTAIN  WEST 


Response  to  Rosebud  Mine's  Areas  A  and  E  Expansion  Socio-Economic 
EIS  Reviewers'  Comments  (U.S.G.S.  -  Malmberg) 

TO:  David  Janis,  Environmental  Coordinator,  Montana  Department  of 

State  Lands,  Helena,  Montana 

S         August  22,  1977 

Page  79,  Population: 

More  regional  information  would  be  interesting  but  in  this  case, 
it  was  not  essential  and  to  provide  more  information  than  was  presented  was 
precluded  by  project  time  constraints. 

I  assume  that  the  comment  on  population  adjustment  refers  to  the 
effect  of  the  job  loss  resulting  from  not  granting  the  permit.    The  popula- 
tion, employment ,  and  income  effects  of  the  job  loss  are  discussed. 

Page  82,  Employment: 


While  the  impact  analysis  of  the  proposed  mining  expansion  must 
be  considered  in  a  regional  analysis,  this  study  was  not  a  regional  analysis. 
An  analysis  of  central  places  in  the  region  showing  the  role  of  agriculture 
and  the  increasing  role  of  mining  along  with  labor  force  trends  and  migra- 
tion patterns  would  be  interesting,  but  it  could  not  be  done  as  part  of  this 
study.    Mining  figures  for  the  mining  activities  under  analysis  are  provided 
for  1976. 

We  are  not  exactly  sure  by  what  is  meant  in  the  comment  on  manu- 
facturing . 

Page  90,  Income: 

WECO  and  Peabody  employment  data  and  the  resultant  population  and 
income  implications  of  those  jobs  are  used  in  the  analysis.    The  analysis 
takes  account  of  the  secondary  effects  of  the  loss  of  the  jobs  caused  by 
denial  of  the  permit.    It  is  unclear  what  the  reviewer  refers  to  by  "capital 
expenditures".    The  importance  of  agriculture  in  the  regional  economy  is 
shown  in  the  baseline  description. 

Page  96,  Land  Use: 

Much  of  these  comments  is  covered  in  response  #2,  our  comments 
forwarded  DSL,  August  5.    No  purpose  would  be  served  by  correlating  services 
to  the  rangeland  (Vacant)  category  which  is  the  only  land  use  involved  in 
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the  expansion.    If  the  particulars  as  to  haul  roads,  communication  lines, 
etc.  are  desired,  the  details  are  shown  on  the  exhibits  accompanying  the 
request  for  permit  amendment;  this  includes  existing  improvements,  and 
there  are  no  abandoned  improvements  in  the  expanded  mining  area.     It  is 
not  clear  what  the  reviewer  means  by  "authorized  or  unauthorized  uses". 
There  are  no  conflicting  land  uses  in  the  expanded  mining  area  other  than 
those  generally  inherent  when  rangeland  is  strip  mined.    Specific  recrea- 
tion land  use  is  shown  in  Colstrip  on  the  Land  Use  Map,  and  recreation  in 
general  is  discussed  in  the  text.    As  to  identifying  land  use  in  the  mining 
areas,  it  is  rangeland. 

Page  100,  Social  Structure: 

It  is  agreed  that  a  full  blown  description  of  the  »&keup  of  rural 
life  would  be  useful;  however,  it  doesn't  exist,  and  the  assessment  of  an 
on-going  level  of  mining  activity  is  not  the  project  in  which  to  find  such 
a  broad  analysis.    We  are  looking  forward  to  this  regional,  multi-state, 
social  study  with  the  completion  of  the  NPRBEIS. 

Page  101,  Social  Structure: 

■ 

It  is  debatable  which  comment  is  more  abstract  -  the  NGPRP  state- 
ment, or  that  of  Malmberg's. 

Page  108: 

The  City  of  Forsyth  can  draw  water  at  the  rate  of  fifty  (50) 
cubic  feet  per  second.   

Page  121: 

Nichols  is  correct. 

Page  129: 

The  directional  arrow  is  at  the  bottom  right-hand  side  of  the  map. 

Page  167,  Agriculture: 

It  is  assumed  agricultural  employment  will  continue  to  decline  but 
probably  not  at  the  past  rate. 

Page  170: 

Colstrip  Units  3  and  4  are  projected  to  consume  5.6  million  tons 

per  year. 

Page  192,  Land  Use: 


The  statement  in  the  EIS  is  correct;  quantification  is  made  on 
page  1  of  the  EIS. 


Page  193,  Transportation: 

See  response  #13,  our  letter  of  August  12th.     In  addition, 
expansion  of  the  on-going  level  of  mining  activity  will  have  no  impact 
on  air  traffic. 

Page  196,  Aesthetic  Values: 

As  pointed  out  in  Chapter  2,  the  major  impact  is  visual,  and 
p.  196  continues  this  theme. 

Page  210,  Human  Environment: 

The  mitigative  measures  applied  to  the  specific  impact  of 
changing  rangeland  to  mining  area  is  reclamation  which  is  discussed  else- 
where in  the  EIS. 

The  last  paragraph  is  brilliant  and  contradicts  the  whole  thrust 
of  Malmberg's  critque!  /  The  last  sentence  is  specifically  inapposite. 
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1630     ALDERSON  AVENUE 


BILLINGS,    MONTANA  59102 


(AOS)    248  -  2641 


August;  23 1.  1977 


Mr.  David  Janis 
Environmental  Coordinator 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT  59601 

Dear  Mr.  Janis: 

This  letter  contains  our  responses  to  the  U.S.  Geological  comments  received 
on  the  draft  environmental  impact  statement  concerning  the  Western  Energy 
Company's  mine  expansion  in  Areas  A  and  E,  Colstrip,  Montana.  Specifically, 
our  responses  regard  the  comments  received  with  you  letter  dated  August  19, 
1977,  and  which  pertain  to  the  physical  environment  sections  prepared  by 
Dames  &  Moore. 

Our  responses  to  the  comments  presented  by  Mr.  Glenn  E.  Malmberg  of  the  USGS 
are  presented  below  according  to  the  page  number  listed  in  his  letter 
adjacent  to  that  comment. 

Page  35:    The  Rosebud  coal  seam  is  17  to  25  feet  thick. 

Figure  17:    It.  would  be  helpful  to  the  reader  if  the  location  of 
Mine  Area  E  were  shown  on  this  figure.    However,  since  the 
figure  does  not  specifically  present  hydrologic  data  for 
Mine  Area  E,  showing  its  location  is  not  a  necessity. 

Page  50:    We  did  not  have  the  opportunity  to  review  the  work  done  by 
Rhon  and  others.    The  statement  presented  in  paragraph  1  is 
based  on  investigations  conducted  by  the  Montana  Bureau  of 
Mines  and  Geology.    This  was  the  only  data  on  the  hydraulic 
properties  of  existing  mine  spoils  in  the  Colstrip  area- that 
we  found  available.    If  the  work  done  by  Rhon  and  others  * 
pertains  to  the  Colstrip  area  and  is  of  importance,  it  should 
also  be  mentioned  in  proper  context. 


DA3V1SS  e  MOORE 


Department  of  State  Lands 
August  23,  1977 
Page  -2- 

Page  56:    We  agree  it  is  doubtful  that  "inhabitants  rely  on  locally 
impounded  surface  water  for  domestic. . .use".    In  the  Dames  & 
Moore  draft  sent  to  the  Department  of  State  Lands  our  sentence 
read  otherwise,  as  follows:    "Outside  of  Colstrip,  inhabitants 
rely  on  locally  impounded  surface  water  for  stock  and  irrigation 
needs  and  upon  ground  water  for  domestic  and  supplemental  stock 
use."    Apparently  in  the  editing  of  our  original  statement,  the 
wrong  connotation  was  placed  into  the  Department1 s  draft;  copy. 

Page  201 !    To  discuss  /the  item  "noise"  under  the  mitigation 

chapter,  it  is  not  absolutely  necessary  to  discuss  noise  in 
Chapter  2,  Description  of  the  Existing  Environment.  Mitigation 
measures  are  taken  to  lessen  or  eliminate  adverse  impacts. 
Therefore,  a  discussion  was  presented  under  Chapter  3,  Environ- 
mental Impacts  (page  156  of  the  report)  to  which  a  comparison 
could  be  made.    The  reason  baseline  noise  information  was  not 
presented  in  Chapter  2  is  that  no  site-specific  studies  Have 
been  conducted  in  the  mine  and  at  Colstrip  for  which  this 
information  could  be  stated. 

Page  236:    The  statements  pertaining  to  water  use  in  this  section  of 

the  report  were  prepared  by  the  Montana  Department  of  State  Lands. 

The  above  responses  address  all  those  comments  for  which  Dames  &  Moore  was 
responsible  in  preparing  the  original  draft  EIS.    If  you  should  have  any 


Sincerely  yours, 


DAMES  &  MOORE 


Theodore  E.  Rosengreen,  Ph.D. 
Project  Manager 

■ 
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P.O.  Box  430 

Miles  City,  MT.  59301 

June  21 ,  1977 


Environmental  Coordinator 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT.  59601 

Gentlemen : 

Generally  speaking,  the  wildlife  data  presented  in  the  Draft  EIS  for 
the  proposed  expansion  of  Western  Energy  Company's  Rosebud  Mine  into  areas 
A  and  E  is  satisfactory.    However,  I  would  like  to  take  exception  to 
several  of  the  proposed  mitigating  measures  (pages  207-209)  and 
suggest  one  other  possible  measure. 

It  is  my  impression  that  the  burden  of  mitigation  should  fall  in 
its  entirety  on  the  party  initiating  the  action.    But  it  appears  to 
me  (page  208)  that  you  are  suggesting  more  intensive  wildlife  management 
be  used  as  a  mitigating  measure  on  and/or  near  the  impact  area.  Is 
this  not  an  attempt  to  shift  a  portion  of  the  burden  to  someone 
(Montana  Department  of  Fish  and  Game)  other  than  Western  Energy  Company? 

The  fact  that  (as  you  state)  much  of  the  wildlife  habitat  to  be 
destroyed  can  probably  not  be  replaced  is  an  admission  in  itself 
that  requirements  of  the  1973  Strip  Mining  and  Reclamation  Act  cannot 
be  met.    In  light  of  this,  it  seems  that  you  should  require  a  much 
stronger  committment  to  mitigation  from  the  company.    Instead  of 
passing  a  portion  of  the  burden  to  someone  else,  perhaps  the  company 
could  deed  its  reclaimed  lands  to  the  state  so  that  intensive  wildlife 
management  would  be  more  assured.    Another  possibility  would  be  for 
the  company  to  buy  an  equivalent  parcel  of  wildlife  habitat  to  be 
donated  to  the  state  for  intensive  management.    Either  of  the  above 
actions  could  be  construed  as  a  more  sincere  effort  to  mitigate  the 
wildlife  habitat  loss  that  will  almost  surely  take  place. 

Thank  you  for  the  opportunity  to  review  the  EIS. 


Robert  R.  Martinka 
Project  Leader 
Coal  &  Energy  Studies 


RRM:fr 

cc:  James  Posewitz 
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HELENA  59601 


(406)  449-2074 


The  department  agrees  with  this  comment  to  the  extent  that  rapid 
restoration  of  lost  habitat  is  the  most  effective  method  of  mitigating 
impacts  imposed  by  strip  mining.    DSL  should  require  that  the  following 
mitigating  measures  be  taken  relative  to  wildlife  and  wildlife  habitat 
for  WECo's  proposed  expansion: 

(1)  deletion  of  mining  disturbance  in  areas  where  initial 
wildlife  use  has  been  identified  or  where  reclamation 
of  such  areas  is  doubtful 

(2)  make  the  reestablishment  of  wildlife  population  numbers 
in  the  proposed  mine  area  a  specific  reclamation  goal. 

The  following  comment  by  WECo  appears  to  be  true: 

WECo  does  not  own  the  majority  of  the  land 
which  will  be  mined. 

In  the  content  of  DSL's  responsibilities,  however,  this  is  immaterial,  since 
WECo  assumes  responsibility  for  compliance  with  the  reclamation  standards 
when  a  permit  is  issued.    The  property  is  subject  to  the  requirement  of  the 
Act,  and  the  department  is  responsible  for  assuring  that  the  reclamation 
plan  is  followed. 
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Field  Office 
P.O.  Box  886 
Glendive,  Mf.  59330 
(406)  365-2525 


Commissioner  Leo  Berry 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT  59601 


Dear  Commissioner: 

Thank  you  for  the  opportunity  to  comment  on  the  Draft  Environmental  State- 
ment for  Western  Energy's  expansion  into  Areas  A  and  E    for  an  additional  1844  acres. 

What  concerns  us  most  about  the   Draft  Statement  is  that  Western  Energy 
is  proposing  another  huge  expansion  of  its  mines  before  there  has  been  any 
successful  reclamation  in  the  area.    Although  no  land  has  stood  the  test  of 
time  under  the  current  Reclamation  law,  which  passed  in  1973,  the  results  to 
date  cf  land  in  the  process  of  reclamation  are  not  all  that  encouraging. 

The  Draft  statement  points  out  that  "the  ability  to  reclaim  strip  mined 
crop  land  to  its  original  productivity  is  somewhat  questionable,  if  normal 
fertilizer  rates  are  used."  That  conclusion  was  drawn  from  results  of  research 
done  by  the  Montana  Agricultural  Experiment  Station  on  spoils  at  Col  strip 
in  1974.  (DES,  p. 161) 

The  Draft  concludes  from  the  research  that  "available  data  from  the  Col  strip 
area  indicate  that  the  winter  wheat  productivity  of  the  original  native  soils 
is  not  obtainable  on  reclaimed  spoils  even  with  extremely  heavy  applications  of 
fertilizer.    Without  high   applications  of  fertilizer  the  yield  was  even  more 
drastically  reduced  on  mine  spoils."  (DES,  p. 159-61) 

While  the  law  requires  that  the  operator  return  the  land  to  a  self-sustaining 
condition  capable  of  supporting  the  same  grazing  pressure,  withstanding 
drought  and  preventing  soil  erosion  as  well  as  prior  to  strip  mining,  the  land 
must  be  able  to  grow  the  same  quality  and  variety  of  vegetation  as  it  did  before. 
Clearly,  the  spoils  in  the  research  area  would  not  have  met  that  test  and 
speak  against  any  change  in  the  law  to  return  strip  mined  land  directly  back  to 
crops. 

The  Draft  EIS  also  points  out  that  the  area  would  also  lose  the  diversity  of 
plant  communities  after  strip  mining  since  the  reclamation  plan  restores  the  mined 
area  to  a  very  uniform  soil  type.  (DES,  p. 162)    The  loss  of  diversity  is  a  factor 
bearing  on  the  land's  ability  to  sustain  pre-mining  grazing  pressure. 

Recent  results  of  another  study  underway  at  Colstrip  show  that  grasses  on  native  soils 
supported  cattle  better  than  strip  mined  land.    Cattle  grazing  on  unmined  land 
'gained  1%  times  as  much  as  cattle  grazing  on  spoils  grasses  last  summer.  The 
limited  diversity  of  spoils  grasses  may  have  been  a  factor  in  the  low  weight  gains 
of  cattle  on  the  spoils  vegetation. 
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Throughout  the  Draft  Statement  appear  questions  as  to  whether  reclamation 
will  succeed.  Yet,  the  Draft  seems  to  justify  the  possibility  of  a  failure 
in  restoring  the  agricultural  productivity  of  the  Colstrip  area  by  saying: 
"Under  present  economic  conditions  and  national  priorities,  the  demand  for 
coal  greatly  exceeds  that  of  the  agricultural  products  raised  in  the  Colstrip 
area."  (DES,  p. 228)     We  wonder  how  the  State  Land  Department  got  that 
market  information  -  from  a  national  demand  survey,  from  an  internal  executive 
order  of  the  President,       from  a  coal  company  brochure,  or  from  some  other 
authoritative  source?   Hopefully,  that  comment  and  the  biases  it  represents 
will  not  appear  in  the  Final  statement. 

We  ask  that  the  Final  Statement  incorporate  specific  procedures  to  guarantee 
reclamation  at  Colstrip.    The  Draft  alludes  to  the  fact  that  much  more  information 
exists  on  "possible  successful  reclamation  techniques  than  that  which  is  currently 
being  used  in  the  area."  (DES,  p.  204)    Rather  than  allude  to  those  techniques 
after  making  statements  of  the  possible  failure  of  reclamation  at  Colstrip,  the 
Final  should  itemize  specific  steps  to  achieve  success. 

Concerning  the  air  pollution  violations  at  Colstrip,  we  whole-heartedly 
endorse  the  DEIS  recommendation  #4  -  "The  tipple  should  be  covered  to  reduce  the 
levels  of  coal  dust  as  done  at  other  mines  in  Montana."  The  Colstrip  area  has 
been  in  violation  of  the  Federal  Ambient  Air  Quality  Standards  since  1974. 
We  are  glad  that  the  Draft  has  identified  this  problem  and  hope  the  Department 
implements  this  recommendation. 


Sarah  Ignatius 
Research  Coordinator 
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Neither  the  reclamation  act  nor  the  plan  requires  a  "guarantee" 
that  reclamation  will  succeed  in  a  given  area.    If  the  act  and  the  plan 
could  "guarantee"  performance  and  success,  there  would  be  no  need  for 
a  bond  requirement.    The  department  is  obligated  to  evaluate  the  data 
and  information  required  under  the  law  and  regulations  and  based  on  that 
evaluation,  make  a  decision  as  to  whether  it  believes  the  act  has  been 
complied  with  and  whether  the  reclamation  as  proposed  will  succeed.  If 
that  decision  is  affirmative,  a  surface  mining  permit  will  be  issued. 

There  is  a  continuing  effort  to  gather  new  information  on  effective 
reclamation  techniques.    As  with  any  new  field,  those  techniques  are  in 
various  stages  of  development.    The  department  is  evaluating  as  much 
information  as  possible  to  determine  their  effectiveness  and  desirability. 
When  sufficient  information  is  available  to  make  that  determination,  the 
department  will  take  whatever  steps  are  necessary  to  incorporate  the 
desired  techniques  into  the  program. 


Montana  State  University 

ColUge  of  Agriculture  
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Agricultural  Experiment  Station  " 
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Commissioner  Leo  Berry 
Eepartment  of  State  Lands 
Capitol  Station 
Helena,  MP  59601 

Dear  Commissioner: 

aM^ent°sLtio"(^3)n^lOTBtiraf^nCeSht0  Montana  Agricultural 
Draft  Environmental  Inpa^ltaZe^  ^  !;1"*  3t  Colstrip  within  the 
expansion  into  Areas  A  and  E  and  its  ™£n  T'1" 
principal  investigator  on  ™s  It'SSS^ 

criticise  of  the  BIS  (^specif icallv  ^he  °f  tte  Publi<= 

1977),  I  felt  it  necessary  £%£,12£w*£tl,r  °f  ^ 

5i:e  H.P.R.C.  letter  of  July  15    1077    ™-  . 

on  native  rangeland  last  suir  SdT  ?         ****  CaUle 
tie  grazing  on  spoils  in  JteE«fjELi*  times  as  much  weight  as  cat- 
While  this  fact  was  true,  «  »  taES^  eValuatlon-^Ponse  study, 
tezt  of  the  study  in  questioned ^ST^i**  °f  the  t0tal  COn" 
rest  of  the  study  could  £  wj/3.£ J£! "J??0!*  reference  to  the 
given  spoils  vegetation  to  su^oS  cattS*    1!°  th?  abili^  of  the 
evaluation  in  this  particular  stnrfv  S  Sp°lls  station  under 

duced  pasture  species,  bS  as  s^b^l^T^  primarilv  of  intro- 
Montana  revegetation  guSel^nes  t  J?**  CU1Tent  State  °f 

reclamation  law,  and  £  cerS^iv  »J+       established  prior  to  the  1973 

-vegetation  currently  beln^ ^LSted^S?**^  °f  ^  ^  °f 
evaluated  primarily  to  d^l*!! !? -  a5llS  veeetation  is  being 
duced  vegetation  on  Sne  afsJT^         8Wblli1*  °f 

spring,  with  rotation  of       S  *o  nS?       ^  pasturage  during  the 
(i.e.,  complementary  grains)      1  Pastures  during  the  summer 

preliminary  until  S4S^S«  of^S  ^  be  consid^ 

suggest  the  utility  of  int^Sced  JZS?  initial  dat*  do 

at  least  from  a  cattle  VT  ^  f°r  Sprin6 

comparison  of  cattle  veighTres^  *  ftandpoint-    ^e  direct  8' 

tlon  and  native  rangeSf  ha^n  duSnTS  intr°du"d  SP°^  vegeta- 
and  this  comparison  did  indeed  demonsS^^  gr3Zing  Period- 

native  vegetation  to  IntroSSd^l^SttSKr"*  ^^^^  of 
Or.ere  is  nothing  surprising  in  this  WeS      u  ,         ^  that  period- 
research  in  the  Northern  Great  nainf^f"  J     "  *>receding  grazing 
seasonal  forage  oualitv  ~f!^      ^nS  re£lon  has  indicated  a  sitrilar 
on  native  soiR.^^  to  native  Ration 

cept  of  complementary  grazing  whS  ^TiT^t  T    t0  SUpport  the  con- 
spoils  plant  communities.  ~f  introduced  species  dominate 
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The  K.P.R.C.  letter  also  implied  that  the  limited  diversity  of  the 
spoils' vegetation  cay  have  ^een  a  factor  related  to  lower  weight  gains 
on  spoils  in  the  summer.    There  really  is  no  consistent,  demonstrated 
relationship  of  forage  diversity  per  se  to  cattle  weight  response. 
Weight  response  is  more  directly  related  to  quality  of  existent  forage, 
whether  it  be  simple  or  diverse. 

The  concept  of  vegetation  diversity  is  nore  appropriately  linked  to 
plant  community  stability  in  response  to  grazing,  weather  patterns  and 
other  factors.    The  introduced  vegetation  pastures  of  this  study  cer- 
tainly  are  less  diverse  than  good  condition  native  rangeland.    For  this 
reason  we  are  also  closely  monitoring  plant  community  and  site  charac- 
teristics concurrently  with  livestock  responses.    These  data  will  ulti- 
mately provide  an  indication  of  the  stability  of  introduced  species  on 
mine  spoils  with  grazing  pressure. 

It  must  be  emphasized  again  that  the  experimental  spoils  pastures  of 
this  study  are  not  truly  representative  of  current  (post- 1973  law) 
revegetation  on  nine  spoils.    It  is  anticipated  that  within  two  to  three 
years  sufficient  spoils  acreage  revegetated  more  prominently  to  native 
species  will  become  available  for  grazing  evaluation.    Grazing  research 
will  then  be  expanded  to  these  areas.    Besearch  on  native  species  reveg- 
etation is  progressing  well  and  yielding  much  more  promising  results 
than  initial  efforts  in  the  past. 

Results  of  any  field  of  research  are  certainly  open  to  interpretation 
and  criticism  by  all.    However,  most  meaningful  interpretation  will 
usually  come  from  the  scientists  performing  the  work  or  from  other 
qualified  professionals.    If  you  have  any  questions  pertaining  to  MAES 
reclamation  research,  please  feel  free  to  contact  members  of  our  staff. 
There  is  indeed  no  dearth  of  reclamation  problems  remaining  to  be  ad- 
dressed; if  this  was  not  the  case,  there  would  be  little  need  for  con- 
tinued research.    I  an  enclosing  for  your  review  a  copy  of  the  first 
year  progress  report  of  the  spoils  forage  evaluation -response  study. 
Review  of  this  report  should  clarify  the  scope  and  intent  of  this  often- 
misinterpreted  study. 

Again,  please  contact  me  if  you  have  further  questions  on  our  research. 
Sincerely, 


Edward  J.  DePait,  Ph.D. 

Asst.  Research  Plant  Ecologist 


ED:jf 
Enclosure 
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Scott  Fisher 

Review  of  Draft  EIS  for  Proposed  Expansion  of  Western  Energy  Company's 
Rosebud  Mine  into  Areas  A  and  E. 

General  Review:  •  . 

1.  Soils  belong  in  the  Biological  Environment  (II. B. )  instead  of 
Physical  Environment  (II. A.)    Soils  are  a  basic  component  of  the  eco- 
system, include  an  extremely  important  biological  fraction,  and  are 
closely  correlated  with  the  composition  and  productivity  of  the  assoc- 
iated biotic  community. 

2.  The  environmental  impact  on  the  soil  resource  is  not  addressed 
under  III.     (Environmental  Impacts)  and  this  represents  a  serious  mis- 
take. 

3.  Appendix  B-l :     Soil  Descriptions  and  Test  Data  is  incompj ete. 

4.  Graphics  and  photographs  are  poorly  constructed  and  reproduced. 

5.  Appendix  has  no  table  of  contents  and  is  poorly  organized. 

Analysis  of  Statement  Content: 

II.  A. 5.    Soils  and  overburden 
General  Comments: 

1.    The  following  important  elements  are  missing  from  the  soil 
resource  discussion: 

a.  The  area  of  each  mapping  unit  represented  in  each 
of  the  legends. 

b.  The  capability  classification  and  range  site  for 
each  of  the  mapping  units  needs  to  be  listed  in  the 
writeup. 

c.  The  classification,  at  the  subgroup  and  family 
levels,  of  each  taxonomic  unit  recognized  in  the  survey 
is  necessary  for  proper  evaluation  of  the  soil  resource 
data. 

d.  Summary  charts  of  the  chemical  and  physical  data 
for  the  dominant  taxonomic  units  recognized  in  the  in- 
ventory should  be  included. 

e.  Potential  productivity  levels  should  be  given  for 
each  mapping  unit  for  both  rangeland  and  more  intensive 
forms  of  agriculture.  ' 

2.  What  is  the  scale  of  the  aerial  photograph  of  Figures  13 
and  14?    The  scale  indicator  in  the  lower  right  hand  of  the 
legend  box  is  illegible. 

3.  Straighten  out  the  difference  in  reclamation  potential 
between  series  like  Bainville,  McRae,  Elso  and  Tullock  in  com- 
parison to  Fort  Collins  and  Thurlow.    Definition  of  composition 


of  each  mapping  units  is  critical  to  the  evaluation  of  Table  1 
How  much  mapping  of  unit  Eb  (Bainville  loam)  is  20"  deep  and 
how  much  is  20"  over  the  paralithic  contact? 

4.    Realize  that  the  soil  system  Is  a  controlling  factor  in 
the  ecosyatems  of  the  semi-arid  plains,     in  many  ways,  the 
success  of  the  reclamation  effort  will  be  dictated  by  the 
careful  selection  of  soil  materials.    This  soil  section 
should  have  only  summary  data  in  it,  but  it  should  include 
sufficient  information  to  evaluate  the  losses  to  be  incurred 
by  the  proposed  action  and  potential  for  mitigation. 

Specific  Comments; 

p.  38.    A  summary  table  of  soil  analytical  work  should  be 
included  here. 

p.  38.    "...top  soil  salvage  to  depths  over  4  feet  (table  13.) 
Top  soil  is  generally  defined  as  the  A  horizon.    What  is  the  source  for 
your  inclusion  of  the  B  and  C  horizons  in  the  top  soil?  Biologically, 
the  A  horizon  bears  little  resembelance  to  the.  C.    This  difference  is 
absolutely  essential  in  the  selection  of  materials  for  reclamation.  The 
sentence  quoted  is  something  less  than  correct.    How  much  of  the  area 
is  covered  by  Remmlt,  McRae  and  Thurlow?    How  much  area  la  composed  of 
mapping  units  Eb,  Ec,  El,  Mc,  Sa  and  Sb  which  are  marginal  materials, 
at  best,  for  reclamation? 

p.  41.    The  narrative  section  needs  more  hard  information. 

p.  42.    Define  the  problem  with  overburden  sampling  and  the. 
restructions  that  his  places  on  the  interpretation  and  analytical  re- 
sults.    In  particular,  the  highly  stratified  character  of  the  Fort 
Union  and  Wasatch  formations  have  to  be  stressed. 

p.  42.  Table  14.  What  are  the  units  for  each  column?  130% 
clay?  Is  the  summary  an  arithmetic  or  geometric  mean  of  one  bore  hole 
or  samples  at  the  same  level  over  the  area? 

p.  43.    On  what  basis  is  the  first  statement  made?  What 
constitutes  "significant  amounts"? 


II.  B.l.    Native  vegetation  and  agriculture 
General  Comments; 

1.    Why  include  native  vegetation  with  agriculture? 


Specific  Comments; 

p.  59.    Where  is  the  map  illustrating  the  distribution  of 
native  plant  communities  on  the  two  areas? 

p.  59.    There  is  no  reference  for  Ecological  Consulting 
Service  (1975a). 


p.  59.    How  were  the  13  vegetation  (plant?)  communities 


identified?    Were  they  subjectively  established  or  is  there  ordination 
or  similarity  matrices  to  support  this  conclusion?    How  can  you  equate 
the  Westinghouse  and  Ecological  Consulting  Service  established  plant 
communities?    Did  you  re-analyze  this  data  to  establish  these  similarities 

P-  59.     "...table  18.     This  data  is  based  on  field  work  from 
typical  vegetation  communities  in  the  vicinity  of  Colstrip,  including 
sites  outside  of  the  immediate  permit  areas."    Table  18  title  -  Vegetative 
Composition  of  Areas  A  and  E.    These  statments  are  contradictory. 

p.  60.    Table  18.    Why  include  the  disturbance  level?    35  5% 
of  the  47.7  acres  of  mapping  unit  111.2  is  lost  irrespective  of  whether 
it  is  mined  or  has  associated  structures  on  it.    Why  did  you  separate 
out  the  associated  disturbance  level  in  greater  detail  in  Area  E  than 
Area  A?    Separate  the  two  areas  into  two  charts.    Unless  you  have 
good  data  to  support  the  combination,  including  use  of  data  manip- 
ulation techniques,  do  not  combine  mapping  units. 

p.  66.    Carefully  review  the  scientific  value  and  relative 
importance  of  these  old  strip  mine  spoils.    Expand  this  section.  Should 
these  areas  be  excluded  because  of  "scientific  value"?    Studied  by  who? 

p.  66.    Ecological  Consulting  Service  (19753).    Not  in  reference 

section . 

p.  66.     "A  .5  or  1  square  meter  frame  ..."    The  data  from  dif- 
ferent size  quadrats  may  or  may  not  be  comparable.    Standard  methods 
must  be  established  for  this  type  of  work  to  insure  data  compatability . 

Where 

p.  67.    What  are  A.U.M.  data? 

P-  67.     "...more  extensive  data  may  be  necessary..."  Concur 
and  is  required. 

p.  67.    Burlington  Northern  data  may  or  may  not  be  accurate 
The  Montana  Agricultural  Experiment  Station  or  Soil  Conservation  Service 
are  far  better  sources.    Tie  this  productivity  data  to  soil  taxonomic 
and  mapping  units. 

III.  B.l.    Vegetation  and  agriculture 
Specific  Comments: 

p.  158.     "Additional  areas...  of  this  vegetation."  Sentence 
doesn't  make  sense. 

.  P*  158-     ".-.small  grain  production..."    Under  dryland  con-  ' 

ditxons,  with  low  or  no  fertilizer  application  describe  the  relative 
yields.    What  is  known  about  biogeochemical  cycles  and  potential  uses 
for  such  grain? 

p.  159.     Ecological  Consulting  Service  (1976a).    How  was  this 
conclusion  reached?    Do  the  methods  and  procedures  utilized  justify 
this  conclusion?    Expand  this  statement. 


p.  159. 

Sindelar. 

p.  159.    Absolute  or  relative  corner?    What  is  the  importance 
of  the  growth  habit  of  the  perennial  grass  species  being  grouped  together? 
Compare  Blue  grama  (Bouteloua  gracilis)  with  Prairie  sand  reeJgrass 
(Calatnovilfa  longefolia) . 

p.  163.     "...includes  possible  permanent  reduction..." 
Delete  the  word  possible. 


IV.  A. A.    Soils  and  overburden 

Specific  Comments; 

p.  200.     "...center  handling..."    Add  the  word  on.. 

p.  200.     (2)  Add  that  the  making  of  the  detailed  soil  survey 
should  be  accomplished  after  the  area  has  been  staked  to  facilitate 
accurate  evaluation  of  stripping  depths  for  topsoil  (?)  storage. 

p.  200.     (6)  These  amendments  would  be  of  questionable  value 
in  much  of  overburden/soils  of  this  area. 

p.  202.     Is  cheat  grass  a  native  species? 


Appendix  B-l    Soil  Discriptions  and  Soil  Test  Data 

1.  Not  all  of  the  taxonomic  units  are  described  or  analyzed. 

2.  Where  are  the  technical  mapping  unit  descriptions? 

3.  How  do  you  propose  to  compare  the  meq  of  sodium  (Na) 
(extractable  or  exchangeable?)  between  the  Remmit  and  meq  of  Na  in 
the  Thurlow  series?    The  data  presented  for  the  Remmit  series  is 
expressed  in  terms  of  Na  meq/lOOgm  of  soil  while  the  Thurlow  series 
data  is  expressed  as  meq/liter  in  a  saturation  extract?  Methodologies 
must  be  defined. 

4.  Why  is  the  discussion  of  soil  toxicities  included 
in  Appendix  B-2,  Overburden  Analysis  —  Mine  Area  A  and  E  ? 


Appendix  D-l    Detailed  Description  of  Community  Types  of 
Areas  A  and  E 

1.  Some  of  the  mapping  unit  descriptions  found  in  the  , 
section  were  apparently  not  mapped  in  these  two  areas  -  unit  111.1 

as  an  example. 

2.  Range  sites  (SCS)  were  given  on  some  descriptions  and 
not  on  others. 

3.  Why  wasn't  there  an  attempt  to  address  the  relation- 
ships between  the  plant  communities  identified  and  the  soil  resource 
inventory?    The  information  should  be  of  particular  value  in  study  of 
reclamation  potentials. 

■ 

 ■    --  ' 


"**  data  from  Sindelar..."    Author's  name  should  be 


TO:  Brace  Hayden,  Environmental  Administrator,  DSL 

FROM:  Dave  Stiller,  Hyd  r olog la  t-Ceo  log  Is  t ,  NPRBEIS  State  Tram  h^li 

DATE:         July  15,  19/7 

RE:  Comments  on  the  Draft  EIS  for  the  Proposed  Expansion  of 

Western  Energy  Company's  Rosebud  Mine  into  Areas  A  and  E. 


Having  reviewed  the  above,  I  find  it  necessary  to  comment  on  portions 
dealing  with  hydrology.    My  general  complaint  is  that  it  lacks  detail 
sufficient  to  undertake  a  comprehensive  technical  review.     Inasmuch  as 
the  document  is  intended  as  an  integral  part  of  the  Northern  Powder  River 
Basin  Regional  EIS,  comparable  detail  should  be  provided,  for  the  various 
proposed  actions  such  that  a  competent  regional  analysis  can  be  undertaken. 

My  more  specific  comments  follow: 

Chapter  II.     I  did  not  find  a  description  of  the  next  lowest  aquifer 
beneath  the  Rosebud  coal  seam.     It  is  implied,  however,  that  the  Rosebud- 
McKay  interburden  is  such  an  aquifer,  but  I  find  this  untenable.     Its  areal 
variation  in  lithology,  and  generally  thin  occurrence,  taken  in  conjunction 
with  the  apparent  lack  of  hydrologic  information  on  the  interburden,  make 
its  depiction  as  an  aquifer  unlikely.     Unless  such  data  can  be  supplied  to 
verify  the  implication,  I  believe  it  unwise  to  name  this  unit  an  aquifer  at 
all.     Moreover,  the  occurrence  of  the  interburden  adjacent  to  the  Rosebud 
coal  seam  suggests  that  hydrologic  impacts  will  be  felt  as  heavily  In  the 
interburden  as  in  any  other  defined  hydrologic  unit  in  the  Colstrip  area. 

It  is  unclear  as  to  whether  or  not  the  alluvium  in  East  Fork  Armells 
Creek  will  be  directly  impacted  by  the  mining  of  Area  A.    The  alluvium  is 
the  major  groundwater  source  in  the  area  and  any  disruption  by  mining  or 
related  activities  could  impact  downstream  users. 

Chapter  III.    There  is  a  notable  absence  of  a  map  depicting  the  re- 
contoured  surface.     It  is  impossible  to  estimate  the  potential  for  over- 
land flow  erosion  without  such  a  map.     I  find  it  odd  that  an  analysis  of 
erosion  potential  on  the  reclaimed  surface  is  lacking  when  DSL  mine  in- 
spectors and  personal  experience  reveal  that  surface  erosion  at  Colstrip 
may  be  the  largest  single  hindrance  to  successful  revegetation.  The 
relationship  of  the  reclaimed  drainage  net  to  the  East  Fork  of  Armells 
Creek  in  Area  A  is  not  adequately  discussed  or  considered  in  the  Draft 
EIS.     If  this  information  is  included  in  the  mine  plan,  I  believe  it 
should  be  included  in  your  document. 

Further,  the  mention  of  sediment  control  structures  as  being  the 
cure  for  any  erosion  problems  is  poorly  considered.     If  erosion  should 
prove  to  be  severe,  such  structures  may  well  fill  in  and  become  useless 
in  rather  short  order,  whereafter  downstream  channel  scouring  may  occur. 
How  this  would  affect  a  decision  to  remove  or  not  remove  the  structure 
following  cessation  of  mining  is  unclear. 

In  summary,  I  find  discussion  of  alternative  groundwater  sources  to  be 
poorly  considered,  and  the  entire  prospect  for  surface  erosion  control  to 
be  essentially  ignored.     The  former  question  may  be  easily  answered,  dep- 
ending upon  your  data  bank.     The  latter  issue  would  not  be  so  serious  a 
deficiency  if  erosion  were  not  already  a  problem  in  the  area. 


MEMORANDUM 


July  15,  1977 

To:    Joe  Elliott 

From:    Charles  van  Hook 

Re:    Areas  A  &  E  EIS  Comments 

p  24  and  Table  6 

It  should  be  pointed  out  that  the  BN  site,  though  located  in  area  E,  is 
not  positioned  to  accurately  represent  mine  induced  particulate  emissions. 
This  station  is  located  some  200-250  feet  high  (above  ambient  surface  level) 
on  a  butte.    The  station  is  located  to  primarily  monitor  power  plant  emissions. 
Though  the  BN  site  does  record  higher  levels  than  the  McRay  site,  probably 
due  to  its  mine  location,  its  elevation  reduces  its  ability  to  efficiently 
monitor  ground  level  mine  dust  emissions. 

p  27  and  Table  8 

Site  #3,  the  Colstrip  town  site  is  discussed  in  terms  of  dustfall  values 
recorded.    This  site  is  a  residential  site.    Table  8  demonstrates  excessive 
values  for  dustfall  for  a  period  9-30-74  through  1-31-76.    Tables  9  and  11 
indicate  a  continued  problem  at  this  residential  site.    This  same  site  is  also 
served  by  a  high  volume  particulate  sampler  which  takes  24  hour  samples  about 
every  6  days.    The  area  B  EIS  (1)  published  by  DSL  contained  a  display  of 
High  Volume  sampling  data  for  the  period  January  through  December  of  1975. 
The  annual  geometric  mean  for  this  period  was  86  micrograms  per  cubic  meter, 
which  exceeded  National  Ambient  Air  Quality  Standards.    However,  we  must 
recognize  that  any  mean  value,  If  presented  singularly,  does  not  accurately 
represent  the  conditions  the  populace  is  subject  to.    Based  on  a  sample 
taken  once  every  6  days,  the  24  hour  maximum  of  260  micrograms/cubic  meter 
was  exceeded  four  times,  and  high  values  near  the  maximum  were  experienced  at 
other  times.    The  highest  readings  were  achieved  during  the  summer  and  fall 
months.    However,  only  one  sample  was  reported  for  May  and  none  for  June. 

This  sampler  location  has  drawn  the  attention  of  PEDCo  Environmental  (2) , 
a  contractor  working  for  the  Environmental  Protection  Agency,  attempting  to 
evaluate  the  air  quality  problems  at  Colstrip.    In  their  second  analysis  of 
Colstrip,  they  tried  to  explain  the  high  level  of  air  pollution    at  station 
#3,  and  in  doing  so,  made  a  close  inspection  of  the  site.    Their  findings 
are  partially  presented  as  follows: 

"However,  the  results  of  this  linear  regression  analysis  show  that  the 
model  has  grossly  underpredicted  concentrations  at  the  Montana  Power 
site."  (station  #3) 

"There  are  basically  two  potential  explanations  for  the  large  error  in 
model-predicted  concentrations  at  the  Montana  Power  site.    First,  there 
was  possibly  a  local  bias  at  the  sampling  location.    Second,  there  were 
possibly  insufficient  emissions  in  the  model. 


Numbers  refer  to  bibliography  following  text. 


dlrtl  V°Cal  bl3S  3t  the  M°ntana  Power  samPler  evaluated 

during  a  recent  on-site  survey.     (See  Appendix  B) .    The  results  of  the 

survey  indicated  that  there  were  no  large  particulate  sources  in  the 
immediate  vicinity  of  the  sampler.    However,  two  coal  surface  mines  and  a 
coal-fired  power  plant  were  located  within  one  mile  of  the  sample  The 
general  conclusion,  based  on  the  survey,  was  that  the  sampler  was 
probably  providing  a  representative  sample  of  the  ambient  air  in  Colstrip 
As  this  survey  was  performed  in  late  1976,  it  does  not  preclude  the 
possibility  that  a  bias  did  exist  near  the  sampler  in  1974.  However 
1976  air  quality  data  show  the  annual  geometric  mean  is  of  the  same  magni- 
tude as  the  1974  mean  (Table  3-9).    The  on-site  survey  and  comparison  8 
of  air  qualxty  data  both  indicate  that  the  error  in  model-predicted 
concentrations  is  not  due  to  local  bias  at  the  sampler. 

fIT  P°ssible  reasons  w*y  there  were  not  enough  emissions 

in  the  model.     First,  some  large  particulate,  source  or  sources  could 
have  remamed  unrecognized  and  could  have  been  omitted  from  the  modeling 
efforts.    A  review  of  existing  information  for  the  Colstrip  area  and  the 
results  of  the  on-site  survey  indicate  that  this  possibility  is  unlikelv 
A  second  reason  relates  to  the  location  of  ground  level  area  sources. 

frle^S        !    <T  lhel&  S°UrCeS  are  conslde"d  by  the  model  to  emanate 
from  the  centroid  of  the  area  source  grid  in  which  they  are  located 
blnce  some  of  the  area  sources  may  actually  be  located  closer  to  the 
Montana  Power  site  receptor  than  the  centroid  of  the  grid  containing 
the  town  of  Colstrip,  the  air  quality  impact  could  be  underestimated. 

"The  third  possible  reason  why  emissions  were  underpredicted  is  that 
emission  factors  used  to  estimate  emissions  from  surface  coal  mines  were 
too  low.    The  emission  factors  used  are  not  based  on  sampling  conducted 
at  coal  mines.     Rather,  these  factors  have  been  adapted  for  used  (sic) 
at  coal  mines  based  on  similarities  between  coal  mining  operations  and 
those  operations  at  other  types  of  mines  for  which  emission  factors 
have  been  developed.    The  potential  margin  for  error  could  be  as  much 
as  an  order  of  magnitude  for  several  of  the  coal  mining  operations.  It 
would  appear  that  the  emission  factors  used  to  estimate  emissions 
from  surface  coal  mining  are  the  most  likely  explanation  for  the  low 
predicted  concentrations  at  the  Montana  Power  site."  (2) 

The  PEDCo  analysis  points  out  several  important  facts. 

1.  The  state  of  the  art  in  particulate  modeling  is  not  dependable. 

2.  Most  if  not  all  particulate  emission  factors  developed  for  coal  mining 

in  the  West  are  probably  lower  than  actual  emissions,  possibly  by  an  order 
of  magnitude. 

3.  It  is  probable  that  larger  amounts  of  mine  particulates  travel  further  than 
has  been  assumed. 

4.  There  is  a  need  for  a  monitoring  system  designed  to  actually  demonstrate 
how  the  particulates  in  Colstrip  relate  to  the  various  activities  in 
the  area. 

Station J3  is  a  unique  monitoring  site  in  that  it  is  both  in  a  residential 
area  and  near  a  coal  mine.     In  many  remote  mine  areas,  large  amounts  of  dust 
are  generated  which  normally  concern  only  the  respiratory  systems  of  heavy 
equipment  operators.    However,  the  Colstrip  monitoring  station  indicates  a 
situation  where  a  mining  activity  can  affect  a  populated  residential-commercial 


Currently,  the  activities  in  areas  A  and  B  are  slowly  movin2  awav  from  a.  - 

pro:^/0^";  ^  B  «mpl.d  with  the  area^A till 

provide  a  greater  variety  of  directional  dust  sources  when  viewed  frd  Si.*  • 
In  other  words,  more  points  of  the  compass  will  be  potential  dust  bohtpb!  f  " 

^andLwinT,dirctions  whic^ couid  -**£*2  to  dth:  tyor 

r  Th£  lncreased  distance  of  operations  is  a  p^tSTfZtor 

in  probably  reducing  concentrations.    However,  the  smaller  particle  sizes 

part?cutitL^r:/rnrrtab:Le  over  greater       •»»  theSvssL 

particulates  are  of  greater  potential  hazard  to  human  and  animal  r^-Tr^L, 

act"  X    th1rminkehP  *S  ^  ST;  that  dUrlng  thiS  entJre^Sod'^fmin  n^ 
I  haw  nn  f  b6en  utillzin8  watering  trucks  as  a  mitigation  of  duft 

L/lt       ^  °C,Caslons  o^erved  the  watering  trucks  working  in  these  am 

intolhe^r6  t±me  °bSerVed  lar8e  am°UQtS  °f  dUSt  *™  ^o^tions 
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Department  of  Health  and  Environmental  Sciences 

'STATE  OF  MONTANA  helena, Montana  5%oi 
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Air  Quality  Bureau 
Cogswell  Building 
(406)  449-3454 


fc.C'.  Knight,  K.D. 
Director 


August  30,  1977 


Mr.  Dave  Janis 

State  Lands 
Capitol  Station 
Helena,  MT  59601 


Dear  Dave: 

You  asked  for  Air  Quality  Bureau  rationale  for  the  strip  mine 
particulate  air  quality  monitoring  in  the  Colstrip  Western  Energy 
areas  A  and  B. 

We  have  within  the  Air  Quality  Bureau  (AQB)  been  cognisant- of "  • 
particulate  problems  associated  with  coal  mining  operations.  We 
have  for  several  years  gathered  total  suspended  particulate  (TSP) 
data  within  the  Colstrip  area  and  have  observed  TSP  trend  increases 
with  intensified  mining  efforts. 

When  the  AQB  was  asked  to  comment  on  the  State  Lands  Western  Energy 
Area  B  impact  statement  dated  July  26,  1976,  we  utilized  what  data 
we  had  available  to  us.    However,  since  there  is  very  little  present 
air  quality  information  about  coal  strip  mines,  we  asked  Western  Energy 
to  install  six  TSP  samplers  as  well  as  dustfall  samplers. 

Although  several  of  the  samplers  could  supply  data  which  would  be  used 
in  enforcement  actions  some  samplers  are  installed  immediately  adjacent 
to  facility  activity  areas  and  are  not  indicative «  of  ambient  air. 
This  research  type  data  when  it  is  summarized  by  the  AQB  will  indicate 
which  specific  mining  operations  cause  the  greatest  particulate  emissions. 
This  information  will  then  allow  the  AQB  to  study  and  to  effect 
necessary  emission  reductions. 

To  date  sample  sites  3,4  and  6  have  recorded  some  high  TSP  levels  - 
far  in  excess  of  State  and  Federal  Standards.    This  data  will  assist 
us  in  our  study  of  area  A  and  B  mining  operations. 

We  hope  to  be  able  to  apply  this  data  to  other  mine  expansions  and  " 
to  future  mines  -  but  only  after  careful  consideration  of  specific  details. 


Sincerely, 


David  Maughan 
Air  Analyst 


DM:  es 


Department  of  Heath  and  Erwonmental  Sciences 

'STATE  OF  MONTANA  helena. Montana  59601 


AIR  QUALITY  BUREAU 
Cogswell  Building 
(406)  449-3454 


A.  C .  KNIGHT,  M.D. 
Director 


July  22,  1977 


Mr.  Brace  Hayden 
Environmental  Coordinator 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT  59601 

Dear  Brace: 

Here  are  our  comments  on  the  EIS  entitled  "Proposed  Expansion  of  Western 
Energy  Company's  Rosebud  Mine  into  Areas  A  and  E."    We  realize  that  these 
comments  are  late  so  acceptance  or  rejection  of  them  are  strictly  up  to  you. 

Our  comments  are: 

1.  Pages  27  §  31  -  Dustfall  at  site  no.  3  should  meet  the  15  T./mi2  mo. 
standard,  not  the  30  T/mi2  mo.  standard. 

2.  Page  142  -  Typographic  error. 

3.  Page  143  -  Typographic  error  in  table  36. 

4.  Page  144  -  "Particulate  concentrations  are  generally  below  standards." 
Then  they  must  occasionally  be  above  standards! 

5.  Area  A  mining  will  be  closer  to  the  county  road  than  in  the  past.  This 
.    will  cause  higher  TSP  levels  along  this  road  than  experienced  in  the 

past.    Possibly  some  reduction  in  TSP  levels  in  Colstrip  will  be  seen. 

Page  199  -  What  coal  handling  facilities  will  be  used?    One  mitigating 
measure  is  to  cover  the  tipple,  "as  done  at  other  mines  in  Montana." 
What  other  mines? 

Page  219  -  Hopefully  there  will  be  no  lasting  effect  on  air  quality.  However 
if  revegetation  does  not  provide  as  good  a  ground  cover  as  the  original 
vegetation,  possibly  more  dust  will  become  airborne  by  the  wind. 

Page  224  -  I'm  not  sure  we  agree  that  the  degradation  of  air  quality  is  . 
within  "acceptable  limits." 

Page  9  -  No  description  is  given  of  what  happens  to  the  coal  after  it  leaves 
the  mines.    Are  the  present  coal  handling  facilities  going  to  be  used? 


Mr.  Brace  Hayden 
Page  2 

July  22,  1977 


Fig.  6  -  Tt  appears  that  possibly  as  many  as  three  cuts  could  be  open  at 
any  one  time  in  area  B.  If  this  is  true,  is  this  more  activity  than 
what  has  previously  occurred  in  area  E? 

We  apologize  for  being  so  late  and  hope  these  comments  are  beneficial. 

Sincerely, 


Fred  0.  Gray 
Environmental  Engineer 


F0G:ms 


Thomas  L.  Judge.  Governor 

MONTANA   DEPARTMENT  OF  NATURAL  RESOURCES  4  CONSERVATION 


MEMBERS  OF  TMB  BOARD  -  CHAIRMAN  CECIL  WEEDING.  DR.  WILSON  F.  CLARK. 
VIOLA    HERAK,   WILLIAM   BERTSCHE.    DAVID   G    DRUM,    ROY   HUFFMAN.   CHARLES   HASH  i 

John  C.  Orth.  Director- 


July  15,  1977  ^ 
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Mr.  Brace  Hayden  o 
Environmental  Coordinator 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT  59601 

Dear  Brace: 

The  Department  of  Natural  Resources  and  Conservation 
would  like  to  offer  the  following  comments  on  the  Draft  EIS 
for  the  Proposed  Expansion  of  Western  Energy  Company's 
Rosebud  Mine  into  Areas  A  and  E. 

1.  Total  Suspended  Particulates,    (p.  25-27) .     Exactly  why  federal 
and  state  standards  were  exceeded  should  be  explained. 

This  explanation  should  include  both  the  processes  of 
particulate  suspension  and  specific  measures  used  by 
WECo  to  reduce  particulate  levels.     For  instance,  to 
what  extent  has  road  surfacing  and  watering  within  the 
mining  area  mitigated  existing  problems  and  what 
additional  measures  are  needed  to  bring  the  mine  into 
compliance  with  state  and  federal  standards.  Actions 
by  State  Lands  and  the  Air  Quality  Bureau  in  response 
to  these  violations  should  be  noted. 

2.  Dustfall.    (p.  27-28).     The  text  should  make  some  deter- 
mination of  how  significant  the  environmental  conse- 
quences of  dustfall  in  the  area  have  been. 

3.  Soil,    (p  38) .     The  average  reader  often  construes  the 
meaning  of  the  term  "soil"  differently  than  a  soil 
scientist.     Therefore,  without  quantitative  information 
on  soil  thickness,  terms  like  "very  thick"  or  "shallow" 
have  little  explanatory  value. 

4.  Air  Quality,    (p.   142-145).     A  more  sophisticated  estimate 
of  particulate  loading  due  to  travel  on  unpaved  roads 
could  be  made  if  average  wind  velocities,  soils  data, 

and  information  on  the  size  and  number  of  hauling 
trucks  were  used. 
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Brace  Hayden 
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Assuming  that  the  two  micron  or  less  particulate  fraction 
is  primarily  responsible  for  distant  object  vision  impairment, 
what  percentage  of  the  TSP  does  this  represent? 

The  statement  on  page  144  indicating  that  additional 
activity  beyond  present  levels  in  the  mine  area  could  result 
in  TSP  standard  violations  is  contradictory  to  earlier 
statements  (p.  25  and  27)  that  standards  are  already  exceeded. 

5.  Sediment  Retention  Ponds,    (p.  146-147) .     A  description 
of  sediment  retention  ponds  should  be  given,  including 
design  considerations  enabling  these  structures  to 
accomodate  exceptional  floods  and  an  assessment  of  the 
condition  and  maintenance  of  ponds  currently  in  use. 

6.  Errata. 

a.  Figure  12   (p.   34) .     It  is  difficult  to  consistently 
tell  the  difference  between  coal  and  sandy  shale 

in  the  Legend. 

b.  Page  36,  first  paragraph,  third  line.  "The  Rosebud 
seam...  has  a  thickness  of  about  1725  feet..." 

Thank  you  for  this  opportunity  to  comment. 


Sincerely, 


WAYNE  WETZEL 

ENVIRONMENTAL  COORDINATOR 
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OLSON-ELLIOTT  &  ASSOCIATES 

SCIENTIFIC  CONSULTANTS 

P.  0.  Box  1209 
349  Last  Chance  Gulch 
Helena,  Montana  59601 
Phone:  (406)443-5560 


August  3,  1977 


Mr.  Brace  Hayden 
Department  of  State  Lands 
State  Capitol 
Helena,  Montana  59601 

Dear  Mr.  Hayden: 

Enclosed  are  the  responses  of  Olson-Elliott  &  Associates  to  the 
comments  on  the  WESCO  areas  A  and  E  Environmental  Impact  Statement 
Only  the  vegetation  and  wildlife  sections  are  addressed. 

Our  firm  has  also  provided  editing  to  the  draft  EIS  in  addition  to 
the  responses  to  the  comments.     This  editing  was  submitted  earlier 
Inadvertently,  however,  the  rough  draft  rather  than  the  edited  version 
was  included  in  the  draft  EIS  statement.  version 


Sincerely, 


Dana  C.  Schmidt 
President 


Enclosures 


DCS/dmp 


bv  DSI  IZl    t01thevqueS^0"  from  the  NPRC,  page  204,  should  be  augmented 
by  DSL  personnel.     You  should  respond  to  this  statement  as  to  what 
is  being  done  different  and  what  requirements  are  necessary  in  this 
permit  to  insure  erosion  conditions  that  exist  in  the  pit  6  area  do 
not  happen  again. 


RESPONSES  OF  OLSON -ELLIOTT  AND  ASSOCIATES  TO  COMMENTS  ON  THE  WESCO  AREAS 
A  AND  E  ENVIRONMENTAL  IMPACT  STATEMENT.     (Only  the  vegetation  and  wildlife 
sections  are  addressed.) 


Letter  From; 

Northern  Powder  River  Basin  EIS  Study  Team  (Individuals  listed) . 
Bret  Brunner: 

Page  2,  in  reference  to  page  59.     The  vegetative  communities 
apparently  differ  in  levels  of  resolution.     The  equating  of 
these  types  was  from  data  supplied  with  the  permit  application 
by  Western  Energy.     These  maps  were  prepared  by  Ecological 
Consulting  Service.     The  maps  were  apparently  inadvertently 
omitted  from  the  EIS  and  should  have  been  listed  as  figures 
18  and  19  (Areas  A  and  E  respectively) .     There  was  no 
available  information  as  to  the  basis  for  defining  map  units 
prepared  by  either  ECS  or  Westinghouse .    The  types  that 
were  equated  are  listed  on  Attachment  A.     No  information  was 
supplied  as  to  how  these  types  were  equated.     (NOTE:     These  " 
deficiences  were  pointed  out  during  the  EIS  preparation  to 
the  DSL.) 

In  reference  to  page  76.    This  statement  is  correct.  The 
fisheries  were  developed  by  stocking  and  a  put  and  take 
situation. 

Scott  Fisher : 

In  reference  to  section  II.B. 

General  comments:     1.    The  native  vegetation  and  agriculture 
were  grouped  together  in  the  discussion  because  available 
data  and  maps  had  both  been  presented.    To  facilitate 
writing  and  data  tabulation  of  acreages,  these  were  described 
in  the  same  section. 

Specific  comments,    page  59.    Refer  to  answer  to  Bret  Brunner, 
EIS  team. 

Page  59,  Item  2.    The  references  were  incorrectly  listed 
throughout  the  wildlife  and  vegetation  sections,  apparently 
because  of  errors  in  compilation  of  the  various  sub-sections 
into  a  composite  EIS.  The  (1975a)  reference  should  be  listed 
as  follows : 

Ecological  Consulting  Service,  1975a,  Areas  A  and  E 

Vegetation  Maps. 
Page  59,  Item  3.     See  statement  to  Bret  Brunner. 
Page  59,  Item  4.     The  statement,  "This  data  is  based  on  field 
work  from  typical    vegetation  communities  in  the  vicinity 
of  Colstrip,  including  sites  outside  of  the  immediate  permit  areas, 
should  be  deleted. 

Page  60,  Table  18.     Disturbance  levels  are  different  and  reflect 
bonding  requirements.    The  associated  disturbance  categories  may 
not  be  100  percent  affected  as  are  the  mining  areas.    The  soil 
profile  is  not  entirely  disrupted  as  are  the  mining  levels  and 
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will  probably  reflect  reclamation  difficulty.     The  associated 
disturbance  levels  presented  are  those  depicted  on  maps  for 
each  area  obtained  from  Western  Energy.     These  disturbance 
levels  were  not  grouped  and  mapping  units  were  not  combined. 
The  data  is  separate  although  both  are  listed  in  Table  18. 
Pages  60  and  61  cover  area  A  only  and  pages  62-65  cover  area 
E  only. 

Page  66.     These  spoils  have  been  studied  by  Brian  Sindelar, 
MSU  and  other  researchers  from  this  institution.     More  details 
are  included  on  pages  77,  78,  159,  160,  161,  and  232  and  a 
discussion  of  their  value  by  Brian  Sindelar  was  included  in 
the  Appendix. 

Page  66,  Item  2.     The  reference  should  be  listed  in  the 
bibliography  section,  page  240,  as  Ecological  Consulting 
Service,  1975a,  Western  Energy  Vegetation  Production. . .etc. 
Page  66,  Item  3.     Data  from  different  size  quadrats  may  not 
be  directly  comparable.     However,  different  investigators, 
and  even  the  same  investigators,  vary  their  sampling 
techniques  and  procedures  from  year  to  year.  Present 
guidelines  of  the  Department  of  State  Lands  for  such  surveys 
require  only  that  the  method  be  documented  and  do  not 
necessitate  standardization.     The  methods  are  left  to  the 
discretion  of  the  investigators. 

Page  67,  Item  1.     AUM  data  are  presented  on  Table  20,  page  70. 
Page  67,  Item  2.     Data  deficiency  was  pointed  out  to  the 
DSL  during  EIS  preparation. 

Page  67,  Item  3.    Available  data  from  BN  describes  yields 
obtained  from  their  land  for  the  years  listed  in  the  Appendix 
data.     Information  as  to  potential  or  probable  productivity 
of  particular  soils  types  in  this  region  should  be  available 
from  the  Montana  State  Experiment  Station  or  the  S.C.S.  This 
should  be  covered  in  the  soils  section  of  the  EIS. 
Page  158,  Item  1.     See  edited  change. 

Page  158,  Item  2.     Yields  on  experimental  plots  of  reclaimed 
area  with  variable  fertilization  are  described  by  MSU 
researchers  as  follows : 


Species 

Yield 

(bushels  per  acre) 

mil 

ie  spc 

)il 

  4 

native  soils 

Barley 

401 

34^ 

7^ 

60 

Oats 

36 

28 

7 

50 

Speltz 

29 

16 

5 

80 

Spring  wheat  26 

18 

5 

20 

Winter  wheat 

15 

9 

4 

45-48 

1.  Fertilizer  rate  40-50-20  lbs/A  N,P20s,K20. 

2.  Fertilizer  rate  90-121-45  lbs/A  N,P205,K20. 

3.  Fertilizer  rate  0-0-0 


4.     Fertilizer  rate  6.4-8.0-0  lbs/A  N,P205,K20 

Data  adapted  from:    Meyn,  Richard  L.,  Eric  S.  Sundberg  and  Richard 
P.  Young,  1975,  Research  on  Reclamation  of  Surface  Mined  Lands  at 
Colstrip,  Montana.  MAES,  Bozeman,  Montana,  84  pp.  Research  Report  101. 
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Biogeochemical  cycles  on  the  reclaimed  areas  should  be  included 
in  the  soils  section. 

Small  grains  grown  on  the  area  A  lands  have  been  predominantly 
winter  wheat  and  are  commonly  used  for  flour. 

Page  159,  Item  1.     The  reference  cited  is  incorrect.     This  should 
be  Sindelar  and  Plantenberg,  1977,  instead  of  ECS ,  1976  a. 
The  coverage  data  from  this  reference  for  native  range  site 
1924-4  and  site  1932  are  presented  on  page  160.     Production  data 
in  the  reference  shows  a  similar  comparison.     Although  statistical 
evaluations  of  the  data  and  long  term  trends  were  not  evaluated 
for  these  sites,  the  data  presented  indicates  insignificant 
differences  between  these  sites.     Methods  used  were  standardized 
coverage  transects  and  clipped  production  plots.     Sampling  size 
appeared  to  be  adequate  to  support  this  statement,  but  has  not 
been  evaluated  in  detail. 

Page  159,  Item  2.     Note  edited  correction. 

Page  1,  159,  Item  3.    Assume  writer  refers  to  Figure  21,  page, 
160.    Note  edited  correction. 

Page  159,  Item  4.    Also  referring  to  Figure  21.  Coverage 

values  are  absolute  (i.e.  totals  of  all  species  may  reflect  values 

greater  or  less  than  100%.) 

Page  163.     The  ability  of  new  research  and  techniques  to  establish 
productivity  of  reclaimed  lands  to  equal  the  crop  land's  original 
productivity  is  always  a  possibility.  Different  reclamation  procedures 
will  have  to  be  used  if  this  reduction  is  not  permanent. 
Page  202.     The  term  "native"  was  used  in  the  context  of  describing 
plant  species  on  the  area  before  mining,  reseeding  or  other  major 
land  disturbances.    Such  plants  which  naturally  invade  because  of 
grazing  pressure  etc. ,  include  many  species  which  are  found 
occurring  on  native  range  land  in  the  area  such  as  Dandelion, 
Kentucky  Blue  Grass,  etc.    None  of  these  are  true  natives  of  the  area. 
Appendix-D-1.    Item  1.    This  information  was  taken  directly  from  the 

reference  cited.     It  includes  plant 
communities  found  outside  of  the  immediate 
study  area. 

Item  2.    Range  sites  are  listed  for  each  site  on  page 
70,  Table  20. 

Item  3.     There  was  no  correlation  of  soils  data  for 
the  study  area  with  the  vegetation  data  by 
the  authors  of  the  vegetation  studies  used  in 
preparation  of  this  EIS.     This  deficiency  was 
directed  to  DSL  during  the  EIS  preparation. 
END  COMMENTS  FROM  SCOTT  FISHER. 

Dwayne  Ward:    No  comment. 

Social  Impacts  Section:    No  comment. 

Charles  Van  Hook:  No 


END  COMMENTS  TO  THE  N.P.R.B.E.I.S.  TEAM. 
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Air  Quality  Bureau 


Fred  Gray:     No  comment. 


Environmental  Information  Center 


Alan  Abramson:     No  comment. 


Mrs.  E.M.  Kluver:     See  response  to  Northern  Great  Plains  Resource  Council  below. 


Sarah  Ignatius: 

The  statements  made  are  correct,  however,  the  permanence  of  the 
existing  reclamation  achievements  and  failures  cannot  be  established 
and  long  term  productivity  awaits  further  measurements  and  observations 
before  any  conclusions  can  be  made. 

The  statement  on  page  228,  referring  to  present  economic  conditions 
and  coal  demand  was  not  meant  to  be  a  statement  of  policy  for  the 
Department  of  State  Lands,  but  rather  a  generalization  of  the 
following  facts : 

 The  federal  government  is  continuing  coal  leasing  in  the  area. 

 The  President  has  announced  that  coal  will  be  used  to  satisfy 

some  of  the  energy  demand. 

 Owners  of  the  surface  and  mineral  rights  on  areas  A  and  E  have 

chosen  to  use  the  land  for  coal  production  rather  than 
agricultural  production,  presumably  because  of  economic  incentives 
based  on  the  marketplace  demand  for  the  two  products. 

In  other  words,  the  statement  was  meant  to  state  only  the  obvious 

reality  of  why  coal  development  is  occurring  in  the  area.    To  avoid 

further  misinterpretation  of  the  statement,  the  following  is 

entered  instead: 

"Owners  of  surface  and  coal  in  the  Colstrip  area  have 
chosen  to  forego  agriculture  and  livestock  production  on 
certain  parcels  of  land  and  have  developed  the  coal 
resource,  presumably  because  of  the  economic  incentives 
of  coal  exceeding  that  of  agriculture  and  livestock 
production. " 

Thus,  it  is  obvious  that  agriculture  is  getting  secondary  consideration 
on  the  lands  to  be  mined  by  the  surface  and  mineral  owners  in  some 
cases. 


Northern  Great  Plains  Resource  Council 
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Page  204.    The  techniques  available  are  numerous  and  complex. 
The  reference  cited  is  a  bibliography  of  some  of  the  methods 
available.     Other  techniques  are  apparently  more  successful 
on  other  strip  mines  in  the  area  such  as  the  Decker  Mine. 
Apparently  some  changes  are  being  made  on  the  Pit  Six  areas 
which  have  had  highly  eroded  sections.    Specific  steps  which 
will  guarantee  success  have  not  yet  been  determined. 


R.J.  Arkins:    No  comment. 
U.S.D.I.,  Bureau  of  Indian  Affairs ,  Assistant  Area  Director 


END  COMMENTS  TO  THE  NORTHERN  GREAT 


U.S.D.I.,  Bureau  of  Outdoor  Recreation 


Item  3,  Note  edited  change. 


ECON 


ATTACHMENT  A:     RESPONSE  TO  BRET  BRUNNER 

CORRELATION  OF  MAPPING  UNITS 
ECON-Wes t inghou se 


ECS  PLANT  COMMUNITIES 


111.1  Agropyron  smithii-Bromus  spp.-Poa  spp. 

111.2  Agropyron  smithii-Koeleria  cristata- 
Carex  filifolia 

111.3  Stipa  comata-Carex  filifolia-Koeleria  cristata 

111.4  Calamovilfa  longifolia-Andropogon  spp. 

111.5  Bromus  tectorura 

211       Artemisia  tridentata-Koeleria  cristata- 
Agropyron  spicatum 

212.1  Artemisia  cana-Agropyron  smithii-Stipa 
viridula-Poa  spp. 

212.2  Artemisia  cana-Agropyron  smithii-Stipa 
viridula-Bromus  spp. 

213  Rhus  trilobata-Stipa  comata-Agropyron  smithii 

214  Chrysothamnus  nauseosus -Agropyron  spicatum- 
Oryzopsis  hymenoides 

220       Acer  negundo-Fraxinus  pennsylvanicus-Poa 
spp. -Agropyron  smithii 

351  Pinus  ponderosa-Agropyron  spicatum 

352  Pinus  ponderosa-Juniperus  scopulorum- 
Agropyron  spicatum 

530  Agricultural 

651  Disturbed  grassland 

652  Borrow  area 

CORELLATION1 

ECS  WESTINGHOUSE 

111.1  (9) 

111.2  (5,6,11,12,19,23) 

111.3  (1,3,12,18,20,21,26) 

111.4  (2,4,25,27) 

111.5  (24) 
211  (10,15) 

212.1  (9,13,22) 

212.2  (14,22) 

213  (1,18) 

214  (25) 
220          .  (9,13) 

351  (7,8,16,17) 

352  (8,16)_ 

530  (Cult . ) 

651  (24) 


WESTINGHOUSE  VEGETATIVE  TYPES 


1.  Stipa  comata- Artemisia  dracunculus 

2.  Calamovilfa  longifolia-Stipa  comata 

3.  Stipa  comata-Boutelous  gracilis-Carex  filifolia 

4.  Schizachrium  scoparium-Stipa  comata 

5.  Gutierrezia  sarothrae-Bouteloua  gracilis 

6.  Stipa  comata-Stipa  viridula-Koeleria  cristata 

7.  Pinus  ponderosa-Stipa  comata-Boutelous  gracilis 

8.  Pinus  ponderosa-Agropyron  spicatum-Carex  filifolia 

9.  Agropyron  smithii-Poa  pratensis-Artemesia  spp. 

10.  Artemisia  tridentata-Boutelous  gracilis -Stipa  comata 

11.  Agropyron  spicatum-Carex  filifolia-Agropyron  smithii 

12.  Agropyron  smithii-Koeleria  cristata 

13.  Agropyron  smithii-Poa  pratensis-Artemisia  cana 

14.  Agropyron  smithii-Bouteloua  gracilis-Artemisia  cana 

15.  Artemisia  tridentata-Agropyron  smithii-Bouteloua  -> 
gracilis 

16.  Pinus  ponderosa-Agropyron  spicatum-Bouteloua  ^ 
gracilis 

17.  Pinus  ponderosa-Agropyron  spicatum-Schizachrium 
scoparium 

18.  Stipa  comata-Carex  f ilifolia-Muhlenbergia  cuspidata 

19.  Bouteloua  gracilis-Aristida  longiseta-Agropyron 
spicatum 

20.  Koeleria  cristata- Stipa  comata-Carex  filifolia 

21.  Stipa  comata-Koeleria  cristata 

22.  Artemisia  cana-Carex  spp. -Artemisia  dracunculus 

23.  Artemisia  dracunculus-Carex  spp. 

24.  Agropyron  smithii-Bromus  tectorum-Bromus  japonicus 

25.  Agropyron  spicatum-Schizachrium  scoparium 

26.  Stipa  comata-Carex  spp. 

27.  Stipa  comata-Schizachrium  scoparium 
Cultivated 


1.     Types  were  grouped  and  correlated  by  at  least  one  or 
two  dominant  species  occurring  in  each  type. 
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July  28,  1977 


State  of  Montana 
Department  of  State  Lands 
Capitol  Station 
Helena,  MT  59601 

Attention:    Mr.  Brace  Hayden 

Environmental  Coordinator 

Gentlemen: 

This  letter  contains  our  responses  to  the  public  comments  received  on  the 
draft  environmental  impact  statement  (DEIS)  concerning  the  Western  Energy 
Company's  mine  expansion  in  Areas  A  and  E,  Colstrip,  Montana.  Specifically, 
our  responses  regard  the  comments  received  with  your  letter  dated  July  25, 
1977,  and  which  pertain  to  the  physical  environment  section  prepared  by 
Dames  &  Moore. 

Our  responses  to  the  comments  are  presented  below  according  to  the  author 
of  the  comment  and  where  applicable  using  the  same  item  designation  number. 

Response  to  comments  by  Dave  Stiller,  hydrologist-geologist,  NPRB  EIS  state 
team,  July  15,  1977. 

Chapter  2:     As  indicated  on  page  47  of  the  DEIS,  the  next  lowest 
aquifer  of  regional  extent  that  occurs  beneath  the  Rosebud  coal  seam  * 
is  the  McKay  coal  seam.    However,  as  also  mentioned  on  this  page, 
the  interburden  that  occurs  between  the  Rosebud  and  the  McKay  coal 
seams  contains  lenses  of  sandstone  which  probably  are  aquifers  of 
local  extent.    The  occurrence  of  these  sandstone  units  are  not 
predictable  and  they  have  no  apparent  trend.     The  hydrologic  impact 
to  areas  where  the  sandstone  interburden  aquifer  exists  are  expected 
to  be  negligible  due  to  their  generally  small  areal  extent  and  also 
because  these  units  will  not  be  directly  disturbed  by  the  proposed 
mining.    Also,  negligible  effects,  if  any,  should  occur  to  the 
underlying  regional  McKay  coal  aquifer. 

Impact  evaluations  are  not  presented  in  Chapter  2  because  this 
chapter  discusses  only  the  existing  environment.     According  to  the 
mining  plan  presented  in  Chapter  1,  the  alluvium  in  East  Fork  Armells 
Creek  should  not  be  directly  affected  by  mining  in  Area  A.    Figure  5 
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on  page  10  clearly  delineates  the  proposed  mined  area.     It  is  possible, 
however,  as  mentioned  in  Chapter  3,  page  152,  that  mining  in  Area  A 
could  possibly  intercept  approximately  1,000  to  1,500  gallons  of 
water  per  day  that  normally  flows  southeastward  through  the  Rosebud 
coal  to  the  alluvium  of  East  Fork  Armells  Creek.    Although  no  site- 
specific  data  is  available  for  the  volume  of  ground-water  flow  through 
the  alluvium,  it  is  expected  that  the  amount  of  water  restricted  as 
a  result  of  mining  on  Area  A  will  negligibly  influence  the  ground- 
water flow  within  the  creek  or  its  use  by  downstream  consumers. 

Chapter  3:    Maps  showing  the  post-mining  topography  were  included  in 
the  Dames  &  Moore  DEIS  (see  page  55  of  our  report).    Apparently,  the 
Department  of  State  Lands  (DSL)  decided  to  exclude  these  from  their 
DEIS  that  was  made  public. 

We  disagree  with  the  author's  statement  that  the  sediment  control 
structures  are  in  existance  as  being  a  cure  for  erosion  problems. 
To  the  contrary,  it  is  mentioned  that  these  sediment  retention 
structures  are  erected  for  the  purpose  of  capturing  the  sediment 
eroded  from  the  area  as  a  result  of  mining;  it  is  a  major  mitigating 
measure.     If  erosion  were  to  become  a  severe  problem  resulting  in  such 
structures  being  filled  with  sediment,  then  they  would  naturally  have 
to  be  dredged  to  where  the  structures  would  have  a  capacity  to 
maintain  a  storm  runoff  that  meets  applicable  state  and  federal 
,  regulations.    The  decision  to  remove  or  not  to  remove  the  sediment 
retention  structures  following  mining  is  made  by  the  DSL. 

■ 

The  discussion  on  alternative  ground-water  sources  was  not  addressed 
by  Dames  &  Moore  in  our  study.    This  topic  was  written  by  the  DSL. 

We  do  not  understand  Mr.  Stiller's  comments  regarding  the  fact  that 
surface  erosion  control  was  essentially  ignored  in  the  report.  To 
the  contrary,  in  the  chapter  on  mitigating  measures  (page  200-201) 
a  description  of  measures  that  could  be  carried  out  to  mitigate 
surface  erosion  is  presented. 

Comments  by  Mr.  Fred  Grey,  environmental  engineer,  Department  of  Health  and 
Environmental  Sciences,  State  of  Montana,  July  22,  1977. 

1.      The  dustfall  standards  as  presented  in  the  DSL  DEIS  for  the  two 
sites  identified  as  number  3,  pages  27  and  21  are  correct.  The 
number  3  site  shown  on  Figure  11  is  considered  a  residential 
site  since  it  is  located  in  the  town  of  Colstrip.    As  mentioned 
on  page  27  of  the  DEIS,  data  shows  this  site  has  exceeded  state 
residential  standards  for  dustfall;  also  it  has  exceeded  standards 
for  an  industrial  site,  a  statement  made  only  for  comparative 
purposes. 
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There  is  an  error  at  the  bottom  of  page  27;  the  referenced 
figure  should  be  number  10  and  not  11.     In  changing  this  figure 
the  referenced  station  number  3  on  page  31  is  considered  to  be 
an  industrial  site,  for  which  the  dustfall  standard   is   30  tons 
per  square  mile  per  month. 

4.  Yes,  the  particulate  concentrations  are  occasionally  above 
standards  as  indicated  in  the  baseline  discussion  between 
pages  24  and  31  of  the  report. 

5.  Comment  referring  to  page  199.  Examples  of  other  mines  in 
Montana  that  use  covered  tipple  facilities  are  the  Peabody 
Big  Sky  Mine  and  the  Westmoreland  Absalaka  mine. 

Comment  referring  to  page  224.    The  statement  in  which, 
...  the  deterioration  of  air  quality  is  expected  to  be 
within  acceptable  limits..."  is  qualified  in  the  DEIS  with 
the  following  statement,  "...except  possibly  locally  under 
unusual  stable  atmospheric  conditions  or  immediately  adjacent 
to  mining  equipment."    With  this  qualification,  we  feel  this 
statement  is  appropriate. 

Comments  by  Mr.  Allen  Abramson,  Environmental  Information  Center,  July  15, 

We  agree  that  the  amount  of  existing  particulate  data  concerning  the 
project  area  is  sparse.    However,  based  on  the  data  available  only 
a  few  selected  sites  are  violating  state  and  federal  standards  for 
settleable  and  suspended  particulates.    These  sites  are  mainly 
within  the  mine  boundaries,  the  exception  being  the  town  of  Colstrip. 
The  main  activities  believed  to  be  causing  these  exceedances  at 
Colstrip  are  vehicular  traffic  and  construction  of  residences  as 
mentioned  on  page  144  of  the  DEIS.     Contribution  of  particulates 
from  mining  areas  are  probably  minor  except  during  periods  of  high 
winds.     In  other  words,  the  exceedances  at  the  town  of  Colstrip 
are  an  indirect  effect  of  local  activity  resulting  from  the  overall 
energy  development  within  the  Colstrip  area.     Implementation  of  the 
mitigating  measures  mentioned  within  the  DEIS  would  probably  result 
in  much  of  the  area  coming  into  compliance  with  state  and  federal 
air  quality  standards. 

It  is  difficult  to  respond  to  Mr.  Abramson' s  comments  that  there  are 
numerous  vague  and  imprecise  words  and  phrases  throughout  the  air 
quality  section  when  he  does  not  specify  the  pages  of  concern.  The 
examples^heprovides  include,  among  other,  "conditions  appear  to  be 
marginal  ,    standards  may  be  exceeded",  "possible  respiratory  effects 
on  human  and  animals",  and  significantly  increased".    On  reviewing 
the  air  quality  section  where  such  phrases  occur,  we  cannot  agree 
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that  the  interpretation  in  context  can  be  taken  as  vague  and  imprecise. 
In  all  instances  the  phrases  are  substantiated  with  previously  presented 
baseline  data.    Mr.  Abramson  is  also  disturbed  that  the  comments  on 
page  158  which  show  problems  with  dust  affecting  the  vegetation,  live- 
stock, and  wildlife  and  then  the  statement  under  the  air  quality  portion 
that  mentions,  "...the  deterioration  of  air  quality  is  expected  to 
be  within  acceptable  standards  except  possible  locally  under  unusually 
stable  conditions  or  immediately  adjacent  Lo  mining  equipment."  As 
is  a  common  practice,  among  most  people  opposed  to  surface  mining  or  those 
that  are  "environmentalists",  he  is  not  placing  the  contribution  o£ 
fugitive  dust  related  to  the  mining  venture  in  perspective  with 
naturally  occurring  fugitive  dust  within  the  Great  Plains  region  nor 
that  contributed  by  the  agricultural  industry  as  a  whole.    As  a  result 
of  the  very  few  acres  disturbed  on  a  yearly  basis  by  the  mining  venture, 
it  will  contribute  very  little  to  the  overall  fugitive  dust  problem 
of  the  region,  whereas  the  amount  of  acreage  disturbed  annually  by 
agriculture  is  by  comparison  greater  by  orders  of  magnitude. 

Concerning  his  comments  on  the  short  statement  in  the  mitigating 
section  for  air  quality,  we  believe  that  these  statments  if  imple- 
mented will  adequately  deal  with  the  problems  that  are  the  result  of 
the  mining  project. 

Comments  by  Mr.  Wayne  Wetzel,  environmental  coordinator,  Montana  Department 
of  Natural  Resources  and  Conservation,  July  15,  1977. 

1.      Chapter  2  which  presents  baseline  data  is  not  considered  the 

applicable  area  of  an  environmental  impact  statement  to  present 
an  explanation  of  why  standards  are  exceeded.    A  discussion  of 
the  major  reasons  for  such  exceedances  is  presented  in  Chapter  3, 
Environmental  Impacts,  beginning  on  page  142. 

« 

A  classical  textbook  discussion  on  the  parameters  involved  in 
wind  erosion  and  particulate  suspension  are  not  considered 
necessary  in  an  environmental  report.    Rather  the  direct  causes 
are  presented  and  not  the  physical  aspects  which  result  in 
suspension  of  particulates. 

To  our  knowledge,  there  does  not  exist  qualitative  or  quantitative 
data  regarding  the  extent  that  road  surfacing  and  watering  within 
the  mining  area  has  mitigating  existing  particulate  levels.  The 
mitigating  measures  presented  in  Chapter  4  if  implemented  would 
essentially  allow  the  mine  to  operate  in  compliance  with  state 
and  federal  standards  except  possibly  for  unusual  meteorological 
conditions.    However,  it  should  be  noted  that  when  such  conditions 
occur,  it  often  results  in  major  erosion  of  non-vegetated  or 
sparsely  agricultural  areas  which,  cumulatively,  causes  far 
greater  environmental  impact  than  the  small  area  concerned  with 
surface  mining. 
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2.  To  our  knowledge  no  scientific  data  exists  regarding  the  significance 
of  the  environmental  consequences  of  dustfall  in  the  Colstrip  area. 
However,  a  qualitative  determination  or  evaluation  is  presented 

in  the  impact  section  on  air  quality  beginning  on  page  142  of 
the  EIS.    Based  on  data  from  the  site  area,  it  is  expected  that 
cumulative  impacts  as  a  result  of  the  proposed  mining  in  Areas  A 
and  E  will  be  minimal  beyond  existing  conditions. 

3.  Concerning  the  terminology  in  regards  to  soil  thickness  "very 
thick"  is  greater  than  4  feet  and  "shallow"  is  less  than  1  foot 
in  thickness. 

4.  The  general  discussion  presented  in  Chapter  3  relative  to  particulate 
loading  due  to  travel  on  unpaved  roads  is  in  our  opinion  adequate 
for  the  level  of  proposed  mine  activity  and  the  data  available. 

It  would  be  inappropriate  to  conduct  a  sophisticated  estimate 
for  this  aspect  of  fugitive  dust  when  a  comparable  estimate  could 
not  be  provided  for  fugitive  dust  related  to  blasting,  coal 
preparation,  coal  loading  and  transportation,  stockpiling,  and 
reclamation.    Besides,  fugitive  dust  is  not  a  major  problem  beyond 
the  boundaries  of  the  mine  areas,  except  for  those  conditions 
mentioned  previously;  then,  the  major  dust  problem  is  in  the 
town  of  Colstrip  which  is  for  the  most  part  an  indirect  result 
of  the  coal  energy  development  for  the  area. 

Data  is  very  sparse  concerning  what  percentage  of  the  total 
suspended  particulate  (TSP)  fraction  is  2  microns  or  less  in 
size.    Normally,  fractionating  analyses  are  not  performed  on 
high  filter  samples.    However,  values  were  obtained  as  to  the 
average  particulate  size  for  TSP  samples  collected  between  the 
period  December  1973  and  April  1974.    Results  of  this  analyses 
at  the  BN  site  south  of  Colstrip  indicates  that  the  average 
particulate  size  of  2  microns  or  less  for  this  period  was 
approximately  45  percent  of  the  total  particulate  load  (Draft 
EIS  by  the  Montana  State  Department  of  Natural  Resources  and 
Conservation,  November  1974,  page  300). 

Concerning  the  contradictory  statements  between  pages  144  and 
pages  25  and  27,  the  last  sentence  of  the  second  paragraph  on 
page  144  should  read,  "...,  however,  data  indicate  that  concen- 
trations at  some  stations  within  the  mine  will  exceed  standards 
with  continuation  of  mining  activity  at  present  levels." 

Errata  -  Page  25:     First  sentence  should  read  as  follows:     "...  collected 
by  WECo  in  Areas  A  and  B  of  the..." 
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Comments  by  Mrs.  D.  M.  Kluver,  resident  of  Forsyth,  July  14,  1977. 

In  response  to  Mrs.  Kluver fs  letter,  the  water  use  map  presented  on 
page  57  of  the  DEIS  is  a  preliminary  Montana  Bureau  of  Mines  and 
and  Geology  map  subject  to  revision.    Perhaps  many  of  her  concerns 
will  be  rectified  in  the  map  currently  undergoing  revision  for  this 
area.    I  am  confident  that  Mr.  Wayne  Van  Voast  had  appropriate 
answers  for  Mrs.  Kluver* s  concerns. 

Comments  by  Sarah  Ignatius,  research  coordinator,  Northern  Plains  Resource 
Council,  July  15,  1977. 

We  have  no  response  to  Ms.  Ignatius'  comment  letter  since  she  has 
not  referred  any  of  her  direct  comments  to  the  physical  environment 
other  than  her  concluding  paragraph  stating  that  she  agrees  with  the 
mitigating  measure  no.  4  under  air  quality. 

Comments  by  Mr.  Barry,  assistant  area  director,  Bureau  of  Indian  Affairs, 
July  18,  1977. 

1.      We  do  not  believe  it  is  necessary  to  provide  a  discussion  on 

the  status  of  the  Northern  Cheyenne  Tribe's  request  for  designation 
of  air  quality  from  a  Class  2  standard  to  a  Class  1  standard 
because  the  proposed  action  will  not  have  any  detrimental  effect 
of  measureable  significance  to  the  area  or  the  Northern  Cheyenne 
Indian  Reservation,  located  10  to  12  miles  south  of  the  Colstrip 
area.    Effects  as  a  result  of  the  operation  of  the  power  plant 
at  Colstrip  is  not  a  consideration  in  this  EIS. 

Comments  by  Bret  Brunner,  July  15,  1977. 

Page  23:    The  severe  weather  section  is  related  to  the  Colstrip  area 
since  the  data  covers  eastern  Montana  in  general  where  Colstrip  lies. 

Page  24-25:    In  reviewing  the  text,  tables,  and  figures,  there  is  a 
clear  presentation  of  the  monitoring  stations  named  and  their  locations 
about  the  site  area. 

Concerning  Mr.  Brunner's  comment,  "...of  why  pollutant  levels  are  what 
they  are,"  it  should  be  obvious  that  the  levels  are  a  result  of  the 
state  of  the  existing  surrounding  environment,  that  is,  surface  coal 
mining  primarily  and  other  man-related  activities  as  mentioned  in  the 
DEIS.    Mr.  Brunner  mentions  that  there  is  no  correlation  of  present 
levels  with  prior  baseline  conditions.    Actually,  the  air  quality 
data  presented  in  Chapter  2  are  the  existing  baseline  conditions. 
These. are  the  conditions  that  are  established  in  an  environmental 
report  on  which  to  base  an  analyses  of  impacts  as  a  result  of  the 
proposed  action,  not  prior,  baseline  conditions  that  existed  several 
years  earlier.    The  DEIS  does  not  need  to  contain  a  comparison  or 
evaluation  of  present  baseline  conditions  with  those  of  an  earlier 
date. 
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Mr.  Brunner  mentions  that  there  is  no  indication  of  sources  of  pollutants. 
Perhaps  the  writeup  of  the  EIS  is  somewhat  negligent  in  not  stating 
precisely  that  the  pollutants  measured  are  believed  to  be  a  result 
of  the  mining  operations,  but  based  on  the  distribution  of  monitoring 
stations  which  encircle  the  mine  areas,  it  should  be  quite  obvious 
that  the  large  majority  of  the  pollutants  measured  in  regard  to 
particulates  is  a  result  of  the  current  mining  operation  and  associated 
man  activity.    An  exception  to  this  is  the  monitoring  station  in  the 
town  of  Colstrip  where  the  major  level  of  particulate  pollution  is 
probably  caused  by  intown  activities  rather  than  the  particulates 
being  directly  derived  from  the  mine  areas.     In  short,  we  cannot  agree 
with  his  statement  that,  "...there  is  no  way  of  determining  a  meaning 
of  the  data  presented  or  of  determining  possible  future  trends." 

Page  35:    The  brief  writeup  on  seismicity  was  presented  in  the  DEIS 
for  overall  completeness  of  the  geologic  discussion.     Its  little 
direct  application  to  surface  mining  of  coal  at  Colstrip  is  only 
the  result  of  the  area  being  of  minor  seismic  importance.     In  some 
mine  areas  of  the  country  mine  design  can  be  influenced  by  seismicity. 
Mr.  Brunner  mentions  there  is  no  indication  of  frequency  of  earthquakes. 
If  he  would  divide  the  span  of  years  since  1860  for  which  over  1,000 
earthquakes  have  occurred  in  Montana  (presented  in  the  report),  he 
would  be  able  to  derive  an  average  frequency  of  5.6  earthquakes  per 
year.     Concerning  his  last  question  "what  is  Zone  1?"  as  mentioned 
in  the  text,  Zone  1  is  the  area  in  which  only  minor  damage  is  expected 
as  a  result  of  ground  motion  from  earthquakes. 

Page  50:    We  believe  the  water  quality  section  as  written  is  clearly 
comprehensible  and  there  is  no  necessity  for  a  non-technical  summary. 

Page  56:    A  quantitative  analyses  on  the  distribution  of  water  use 
has  not  been  made  for  the  Colstrip  area.    However,  a  general  inter- 
pretation has  been  made  based  on  the  use  of  the  local  waters.  For 
example,  about  80  percent  of  the  wells  provide  water  for  livestock. 
The  remaining  wells  are  utilized  for  rural-domestic  and  irrigation 
supplies.    With  this  type  of  use  one  could  assume  that  there  would 
be  a  greater  demand  for  well  water  during  the  summer  months  than 
other  times  of  the  year.    Most  water  supplies  for  municipal  and 
industrial  uses  within  Colstrip  are  piped  from  the  Yellowstone  River. 
This  type  of  use  remains  fairly  constant  year  round  for  domestic 
purposes,  but  there  would  be  a  greater  demand  for  industrial  water 
during  the  warmer  summer  months  than  other  times  of  the  year. 

Page  144:    Concerning  the  contradictory  statements  between  pages  144 
and  pages  24-51,  the  last  sentence  of  the  second  paragraph  on  page  144 
should  read,  however,  data  indicate  that  concentrations  at  some 

stations  within  the  mine  will  exceed  standards  with  continuation  of 
mining  activity  at  present  levels." 
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Page  157:    We  do  not  know  why  sound  measurements  were  not  taken  in 
the  Cols trip  area.    Perhaps  the  applicant  was  advised  that  such  was 
not  necessary. 

Review  comments  by  Scott  Fisher,  July  15,  1977. 

General  Review  Comments 

1.  Although  soils  are  a  basic  component  of  the  eco-system,  their 
discussion  belongs  in  the  physical  environment  since  soils  are 
not  alive  and  are  developed  primarily  through  physical  and 
chemical  alternations  of  rock  materials.    An  indepth  discussion 
of  soils  does  not  belong  in  the  biological  environment  section. 

2.  A  concise  discussion  is  presented  on  pages  148  and  149  of  the 
DEIS  concerning  the  environmental  impact  on  the  soil  resource 
of  the  area  to  be  disturbed  by  the  proposed  action.  This 
discussion  includes  acreages  of  topsoil  that  will  be  disturbed 
for  Mine  Areas  A  and  E. 

3.  Appendix  B-l:    Soils  descriptions  and  test  data  appears  complete 
to  us.    Specifically,  what  is  missing? 

Analyses  of  Statement  Content 

General  Comment  la:    Specific  data  on  the  acreages  covered  by  each 
specific  soil  mapping  unit  was  not  available  for  this  study. 
Therefore,  in  our  discussion,  we  generalized  in  describing  the 
dominant  and  minor  soil  units  for  each  mine  area.    For  the 
interested  reader,  he  could  refer  to  the  soils  map  and  if 
necessary  determine  the  approximate  acreage  for  each  mapping 
unit. 

lb:    The  capability  classification  and  range  site  for  each  of  the 
mapping  units  was  not  available. 

lc:    The  classification  at  the  subgroup  and  family  levels  of  each 

taxonomic  unit  recognized  in  the  survey  should  not  be  necessary 
for  proper  evaluation  of  the  soil  resource  data.    A  classification 
nomenclature  at  the  subgroup  and  family  levels  is  so  broad  that 
this  provides  only  general  information  as  to  the  characters  of 
the  soil.    Of  far  greater  use  is  the  soil  series  data  and 
analysis  results  of  physical  and  chemical  properties  for  the 
indidivudal  soil  types  which  is  provided  in  the  appendix. 

Id:    Although  a  summary  chart  of  the  chemical  and  physical  data  for 
the  dominant  taxonomic  unit  would  be  convenient  data  to  have 
within  the  test,  information  of  this  nature  is  provided  in  the 
appendix. 
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le:    Presentation  of  data  concerning  the  potential  productivity 

levels  for  each  of  the  soil  mapping  units  is  the  type  of  data 
that  would  provide  the  reader  with  a  general  idea  as  to  the 
suitability  of  existing  soils  for  reclamation.    Although  this 
specific  type  of  information  is  not  delineated  in  the  DEIS,  in 
a  detailed  report  information  of  this  type  would  probably  be 
presented  in  the  vegetation  sections. 

2.  The  scale  of  the  aerial  photograph  is  1  inch  equals  approximately 
1370  feet. 

3.  The  reclamation  potential  for  each  soil  unit  mapped  is  equated 
with  its  topsoil  stripping  depth  and  this  data  is  provided  in 
Table  13.    A  comparison  between  the  various  units  is  readily 
at  hand  by  comparing  topsoil  stripping  depths  shown  in  this 
table. 

Again,  the  physical  and  chemical  composition  of  each  soil  mapping 
unit  is  provided  in  the  appendix. 

■ 

Based  on  Soil  Conservation  Service  definition  in  which  85  percent 
of  the  soils  in  a  mapped  unit  must  meet  the  descriptive  criteria 
for  that  unit,  then  85  percent  of  soil  in  the  Bainsville  series 
would  be  20  inches  or  deeper  in  depth  before  the  paralithic 
contact  is  reached. 

Specific  Comments;  Page  38:    Although  a  summary  table  of  soil  analytical 
work  would  be  a  "nice"  item  to  include  in  the  text,  it  is  not  considered 
necessary.    Since  the  data  is  presented  in  the  appendix  and  for  con- 
servation of  space  it  was  not  presented  here. 

The  source  for  our  inclusion  of  the  B  and  C  horizons  in  with  the  topsoil 
is  from  the  recommendations  presented  by  the  Department  of  State  Lands' 
under  their  guidelines  for  preparation  of  information  pertaining  to 
a  strip  mine  permit  (page  4  of  their  1975  guideline  issue).  Accordingly, 
their  definition  is  "Topsoil  as  used  in  the  rules  and  regulations  will 
be  interpreted  to  mean  any  soil  material  suitable  for  topsoiling.  Top- 
soiling  materials  will  include  the  darkened  A  horizon,  the  B  horizon 
if  present,  and  the  C  horizon  so  long  as  it  is  determined  suitable 
for  topsoiling. 

We  agree  that  the  soil  baseline  data  for  the  mining  areas  would  be 
better  defined  if  the  acreage  values  for  the  various  soil  mapping 
units  were  shown  in  the  text.    This  data  was  not  provided  by  the  DLS 
or  the  WECo  although  it  was  requested  by  Dames  &  Moore  at  the  time  of 
preparation  of  our  draft  statement.    Since  WECo  has  mentioned  they 
would  not  determine  individual  acreages  covered  by  those  units,  the 
DSL  mentioned  that  they  would  provide  these  acreages  at  a  later  date 
if  it  became  necessary. 
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Page  41:    Essentially  the  only  additional  information  that  would  be 
helpful  in  the  narrative  section  is  a  general  discussion  as  to  the 
acreages  of  individual  soil  units  occurring  on  Mine  Areas  A  and  E. 
Much  of  the  additional  information  that  has  been  mentioned  throughout 
these  comments  is  contained  either  within  the  report  or  the  appendices. 
Although  one  could  always  expand  the  narrative  section,  it  would  be 
mainly  a  discussion  of  information  already  presented  in  table  form 
within  the  DEIS. 

Page  42:     It  does  not  seem  necessary  that  a  discussion  of  the  problems 
with  overburden  sampling  needs  to  be  placed  in  the  text.    A  general 
discussion  of  the  stratified  character  of  the  overburden  sediment  and 
problems  associated  with  analyses  is  presented  in  the  appendix. 

As  clearly  defined  within  the  title  of  Table  14  and  also  in  the  text, 
the  units  for  each  column  are  in  feet.    What  is  being  presented  is 
the  depth  intervals  in  feet  for  which  potentially  toxic  levels  of 
various  parameters  occur  within  specific  core  holes. 

Page  43:    The  basis  for  the  first  statement  made  at  the  top  of  this 
page  is  obvious  if  one  compares  the  summary  analyses  between  Mine 
Areas  A  and  E  presented  in  Tables  14  and  15  respectively.  Also, 
what  constitutes  "significant  amounts"  is  clearly  defined  on  page  42 
for  the  varous  common  elements. 

Appendix  B-l: 

1.  A  description  is  provided  in  the  appendix  as  to  the  soils  series 
level  for  each  taxonomic  unit  described  in  the  text.  Accompanying 
this  description  are  specific  analyses  for  specific  soil  mapping 
units  identified  in  Mine  Area  A  and  E. 

2.  As  mentioned  above,  mapping  unit  descriptions  are  provided  at 

the  soils  series  level  and  not  at  the  further  breakdown  for  each  ' 
soils  type  that  occurs  within  this  series  which  may  occur  on 
Mine  Areas  A  and  E. 

• 

3.  We  are  not  proposing  a  comparison  of  the  meq  of  sodium  between  the 
Remmit  and  the  meq  of  sodium  in  the  Thurlow  soils  series  as 
currently  presented  in  the  appendix.    The  results  of  these  analyses 
for  sodium  on  the  two  soils  mentioned  are  based  on  different 
methodologies,  the  results  of  which  are  not  directly  comparable. 

4.  The  discussion  of  soil  toxicities  was  included  in  Appendix  B-2 
Overburden  Analyses  for  the  reason  that  the  discussion  centers 

on  the  toxicity  of  the  overburden  strata  not  on  the  surface  soils. 
Perhaps  the  title  should  read,  "Overburden  Toxicities"  rather 
than  "Soil  Toxicities"  but  used  in  the  loose  reclamation 
definition,  soil  includes  the  overburden  material  capable  of 
supporting  plant  life. 


D  A  7VJ  E  S  &  MOORE 


State  of  Montana 
July  28,  1977 
Page  -11- 

We  believe  the  above  responses  address  all  the  comments  of  concern  for 
which  Dames  &  moore  prepared  the  draft  EIS  section.     If  you  should  need 
any  further  clarification  or  have  other  questions,  please  do  not  hesitate 
to  call  us. 

Sincerely  yours, 


DAMES  &  MOORE 


Theodore  E.  Rosengreen,  Ph.D. 
Project  Manager 


db 


WESTERN  ENERGY  COMPANY 

GENERAL  OFFICES:  40  EAST  BROADWAY.  BUTTE.  MONTANA  53701- 

August  23,  1977 


Mr.  Brace  Hadden 
Environmental  Coordinator 

Department  of  State  Lands 
Capital  Station 
Kelena,  MT  59601 

Dear  Brace: 

Western  Energy  Company  (WECo.)  would  like  to  submit  the 
following  response  pertaining  to  the  comments  your  department 
received  on  the  DEIS  relating  to  our  mining  areas  A  and  E: 

Comments  of  Fish  and  Game  Department 

Response;  Basically,  we  agree  with  Mr.  Martinka's 
statement  that  the  burden  of  mitigation  should  fall  on 
the  party  initiating  the  action.     The  Mining  and  Reclama- 
tion Program,  in  as  much  as  possible,  should  be  designed 
to  minimize  the  effects  of  the  proposed  action  on 
wildlife  or  any  of  the  other  resources.     But  in  deter- 
mining who  will  provide  game  management  after  mining 
and  reclamation  are  accomplished,  it  must  be  realized 
that  WECo.  does  not  own  the  majority  of  the  land  which 
will  be  mined.     Those  lands  that  will  be  mined  which 
WECo.  has  purchased  generally  have  a  revert  back  clause 
in  the  purchase  agreement  that  will  allow  the  previous 
owner  to  assume  the  ownership  upon  completion  of  reclama- 
tion.    Therefore,  we  cannot  dictate  how  the  land  will 
be  managed  after  our  bonds  are  returned. 

Comments  of  Bureau  of  Outdoor  Recreation 

Response;  No  Comment 
Comments  of  ECON,  Inc. 

Response :  No  Comment  ( 

Comments  of  Department  of  Natural  Resources  and  Conservation 

Response ;  Mr.  Wetzel's  suggestion  to  determine  how 
significant  are  the  environmental  consequences  of  the 
•  dust  fall  in  the  area  is  a  good  idea.     I  would  like  to 
raise  a  question  as  to  whether  or  not  anyone  has  considered 
the  fact  that  maybe  the  standards  are  not  relevent  to 
our  conditions  and  even  our  area.     Also  are  the  conditions 
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at  Colstrip  that  much  different  than  what  can  be 
found  around  many  of  Montana's  small  towns,  especially 
those  located  next  to  highly  intensified  farming  areas. 

Further  comments  relating  to  the  Air  Monitoring  Program 
are  submitted  later  in  the  statement  because  of  the 
large  number  of  questions  pertaining  to  the  subject. 

Comments  of  the  Bureau  of  Indian  Affairs 

Response:  With  regards  to  the  comments  of  the  assistant 
area  director,  USBIA,  it  should  ha  noted  that  a  U.S. 
District  Court  has  ruled  that  Colstrip  Units  #3  and  H 
are  not  subject  to  the  provisions  of  significant  deter- 
ioration regulations  (PSD) .     Further,  we  question  the 
authority  for  the  BIA  statement  that  mines  are  considered 
to  be  a  source  of  pollutants  to  be  assessed  under  the 
PSD  Regulations.     The  Northern  Cheyenne  Tribe  has  made 
statements  to  the  contrary.     WECo.  would  like  to  point 
out  that  our  applications  to  the  Department  of  State 
Lands  has  no  relationship  with  Units  #3  and  #4. 

Comments  of  the  Department  of  Health  and  Environmental  Sciences 

Response:  Mr.  Gray's  first  comment  indicates  that  there 
is  some  misunderstanding  about  Site  No.  3.     The  DEIS 
discusses  data  from  both  WECo.  air  monitoring  and 
MPCo.,  but  both  Companies  have  a  No.  3  Site.  MPCo.'s 
is  located  in  town  and  WECo.'s  was  located  next  to  the 
Area  A  and  B  coal  storage  pile.     It  was  recently  moved 
one  quarter  of  a  mile  downwind  from  the  storage  pile  as 
directed  by  Mr.  Dave  Maughan  of  the  Air  Quality  Division. 
These  two  sites  are  now  designated  WE3  and  MP 3  for 
clarification.  WECo.  is  in  agreement  with  the  Department 
of  State  Lands  classification  of  the  Colstrip  Area  as  a 
heavy  industrial  area. 

Comments  of  NPRBEIS  State  Team 

Response:  Although  many  of  the  comments  submitted  by 
the  NPRBEIS  state  team  are  related  to  clerical  and 
organizational  deficiencies,  they  should  be  addressed 
by  the  authors  of  the  DEIS.     There  are,  though,  some 
comments  that  WECo.  would  like  to  respond  to.  Mr. 
Fischer  raised  a  question  which  deserves  further  considera- 
tion as  it  relates  to  The  Montana  Strip  and  Underground 
Mine  Reclamation  Act.     His  question  of,   "What  is  the 
source  for  your  inclusion  of  the  B  and  C  horizon  in  the 
topsoil?" ,  can  only  be  attributed  to  the  definition  of 
topsoil  in  the  act.     The  definition  is  a  result  of  a 
'geologist's  attempt  to  burden  subject  operators  with 
the  requirement  of  saving  all  encountered  materials 
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suitable  as  a  growth  medium  whether  the  material  came 
from  the  A,  B  and/or  C  horizons  or  any  combination 
thereof.     This  approach  resulted  in  a  mixing  of  the 
good  topsoil  material  with  submaterials  that  are  of  a 
lesser  value.     Recognizing  the  inequities  of  the 
definition  of  topsoil,  Western  Energy  initiated  a 
topsoil  savage  procedure  that  basically  separates  the  A 
horizon  within  the  soil  types  from  the  subsoil  materials 
(B  and  C  horizons)  .    The.  subsoil  material  down  to 
depths  that  exceed  4  feet  are  then  saved  and  replaced 
over  the  regraded  spoils  prior  to  Replacing  the  A 
horizon. 

The  vegetation  communities  determined  by  Westinghouse 
Environmental  Systems  and  Ecological  Consulting  Service 
(ECON)  were  both  based  upon  the  two  or  more  dominant 
vegetative  species  found  in  the  areas.     The  consultants 
used  two  different  means  of  referencing  the  various 
community  types  on  the  maps.     When  Western  Energy 
contracted  with  ECON,  Inc.  to  expand  the  survey  to 
cover  all  of  mine  areas  A,  B  and  E,  we  also  asked  them 
to  cross  reference  the  vegetative  community  identification 
used  by  Westinghouse  with  the  community  types  that  they 
had  found. 

Mr.  Stiller* s  comments  pertaining  to  hydrology  are  in 
need  of  some  clarification.     The  next  lowest  aquafer  is 
the  McKay  Coal  Seam  as  was  reported  in  The  Montana 
Bureau  of  Mines  and  Geology's  Hydrologic  Report  of  the 
Colstrip  Area.     Mr.  Stiller  raised  some  concern  about 
hydrologic  impacts  that  will  be  felt  as  heavily  in  the 
interburden  as  in  any  other  defined  hydrologic  unit  in 
the  Colstrip  area.     We  would  like  to  point  out  that  the 
interburden  aquafer  is  very  localized. 

I  reviewed  Mr.  Stiller' s  comment  about  "The  alluvium 
being  the  major  ground  water  source  in  the  area  and  any 
disruption  by  mining  or  related  activities  could  impact 
downstream  users",  with  Mr.  Wayne  Van  Voast  of  the 
Montana  Bureau  of  Mines  and  Geology.     Mr.  Van  Voast 's 
comments  on  this  issue  were  that  "disruption  will  be 
slight,  if  any."     "Some  (disruption)   could  be  beneficial 
in  view  of  the  reported  water  logging  downstream" . 

* 

Comments  of  E.  M.  Kluver 
 . — —  . 

Response:  Mrs.  Kluver' s  comments  about  nonexistent 
reservoirs  is  correct  as  it  relates  to  the  one  shown 
above  the  north  edge  of  Section  12,  T2N,  R42E.  The 
*USGS  shows  the  reservoir  to  be  near  the  north  line  of 
Section  13,  T2N,  R42E  instead. 
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If  there  are  wells  and  springs  within  three  miles  down 
dip  of  Western  Energy's  mining  areas  that  have  not  been 
mapped,  they  certainly  should  be.     The  mapping  of  the 
springs  and  wells  that  was  initially  done  using  past 
records  and  the  knowledge  of  the  local  people.     If  land 
owners  have  failed  to  make  the  necessary  filings  in  the 
county  courthouse  of  the  springs  and  wells  that  exist 
on  their  property,  there  is  no  public  records  of  such 
existence*     In  some  cases,  land  owners  were  very  restrictive 
as  to  who  entered  on  their  land  to  map  such  springs  and 
wells  and,  therefore,  it  was  easy  for  field  investigators 
to  overlook  some  of  the  springs  and  wells  in  the  general 
area. 

Environmental  Information  Center 

Response ;  No  Comment. 

Northern  Plains  Resource  Council 

Response:  Western  Energy  does  not  desire  to  submit  any 

response  to  these  comments  other  than  we  respectfully 

request  that  the  Department  make  the  Montana  Agricultural 

Experiment  Station's  letter  of  August  11,  1977  a  part 

of  the  record  in  that  it  clarifies  some  of  the  misconceived 

comments  expressed  about  cattle  gains  on  reclaimed 

spoils. 

As  a  general  response  to  the  questions  pertaining  to  the 
total  suspended  particulates  exceeding  the  State  and  Federal 
Standards  in  the  Colstrip  Area,  I  would  like  to  point  out 
that  Western  Energy  Company  considers  this  to  be  a  serious 
problem  which  is  being  actively  pursued.     Western  Energy 
Company  in  cooperation  with  the  other  active  parties  to  the 
power  plant  construction  and  the  Air  Quality  Division  of  the 
Department  of  Health  and  Environmental  Sciences  is  intensively 
evaluating  the  overall  ambient  air  issue.     I  am  attaching  a 
copy  of  the  plans  submitted  to  the  Air  Quality  Division 
outlining  the  compliance  procedures  for  implementation  to 
meet  the  ambient  particulate  standards.     Some  of  the  items 
that  Western  Energy  is  initiating  to  further  mitigate  the 
suspended  particulates  that  have  developed,  is  to  purchase 
two  more  large  water  wagons  in  addition  to  the  four  that  we 
now  have  for  dust  debatement.     We  are  also  investigating ta 
larger  source  of  water  to  be  used  for  dust  supression. 

Periodically  the  question  of  covering  our  load-out  facilities 
is  raised  because  of  the  fact  that  other  companies  within 
the  state  have  closed  systems.     It  should  be  brought  out 
that'  during  the  planning  stages  prior  to  construction  of  our 
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load-out  facilities,  we  weighed  the  benefits  and  disadvantage 
of  having  a  covered  system.     Setting  the  overall  cost  issue 
aside,  we  would  like  to  point  out  that  having  a  covered 
system  is  far  more  hazardous  in  terms  of  safety  than  having 
an  open  system  because  of  the  high  possibility  of  spontaneous 
combustion.     Furthermore,  technology  relating  to  the  erection 
of  coal  storage  silos  is  not  an  exact  science  and  if  one 
researches  this  matter,  he  will  find  that  many  have  collapsed 
in  recent  years.     Furthermore,  to  have  an  open  storage 
system  of  the  type  that  we  have  and  also  in  terms  of  size 
provides  more  convenience  and  flexibility  in  the  shipping  of 
coal. 

Hopefully,  this  letter  will  help  clarify  some  of  the 
questions  raised  by  those  who  commented  on  your  DEIS.  Thank 
you  for  the  opportunity  to  respond. 


Sincerely, 


Micheal  R.  Grende 


MRG/llm/l:l 


Attachment 


COMPLIANCE  PLAN  FOR  IMPLEMENTATION  OF 
AMBIENT  PARTICULATE  STANDARDS 

The  following  are  steps  that  have  and  will  be  taken  in  order  to 

•identify  and  mitigate  sources  which  may  now  be  causing  high  values 

^of  total  suspended  particulate   (T.S.P.)  matter  measured  at  the 

Ambient  Air  Monitoring  Site  MP  #3  at  Colstrip.     However,  first, 

it  is  submitted  that  the  operation  of  Colstrip  Plants  #3  and  #4 

will  not  contribute  to  the  specific  area  where  violations  of  the 

total  suspended  particulates  have  been  noted. 

Secondly,  it  is  submitted  that  high  values  of  total  suspended 
particulates  may  well  be  caused  by  non-industrial  or  so  called 
"fugitive  dust"  sources,  and  therefore  are  not  to  be  considered 
violations.     In  the  event  that  the  high  readings  in  the  Colstrip 
area  are  from  "fugitive  dust",  a  new  source,   such  as  Colstrip  3  and 
4,   is  allowed  to  construct  without  the  need  of  complying  with  EPA's 
interpretive  regulations  regarding  offsets,  as  discussed  below. 

'Thirdly,  it  is  submitted  that  an  "existing"  vidlation  is 
considered  to  be  at  the  proposed  sources  start  up  date.  Therefore 
if  the  reviewing  authority  finds  that  the  area  will  not  be  in 
violation  at  the  source's  start  up  date  (September  1981  for 
Colstrip  Units  #3)   a  source  such  as  Colstrip  3  and  4  could  not 
exacerbate  an  "existing"  violation,  and  therefore  is  allowed  to 
construct  without  complying  with  EPA's  offset  regulations. 
Fourth,  it  is  submitted  that  the  "source"  as  set  forth  in  EPA's 

*  offset  regulations  refers  only  to  the  boilers  as  measured  at  the 
stacks  of  Colstrip  units  3  and  4.     Furthermore,  upon  the  basis  of  the 

> 

Board  of  Health  hearings  and  findings  of  fact  and  conclusions  of 
law  regarding  Colstrip  3  and  4,  it  is  submitted  that  Colstrip  3  and 
4  represents  the  lowest  achievable  admission  rate  for  particulates. 


Even  in  the  event  that  the  coal  handling  facilities  for  Colstrip 
units  3  and  4  are  also  considered  a  "source",  as  used  in  EPA's 
offset  regulations,  it  is  submited  that  the  existing  coal  handling 
facilities  also  represent  the  lowest  achievable  emission  rate. 
Pursuant  to  EPA's  notice  of  July  8,  1976,    (41  Fed.  Reg.   28002  et 
seq)   the  Federal  Clean  Air  Act,  as  amended,  40  CFR  SI. la  and  EPA's 
interpretive  ruling  (41  Fed.  Reg.  55524  et  seq..  Dec.   21,  1971)  and 
the  Montana  State  Implementation  Plan  —  steps  being  taken  are: 
First,  immediate  steps  are  being  taken  to  reduce  the  Total  Suspended 
Particulates  in  the  area,  to  obtain  and  offset  from  existing  sources 
in  the  area  greater  than  projected  emission  from  Colstrip  3  and  4, 
so  as  to  represent  reasonable  progress  towards  attainment  of 
ambient  particulate  standards  including: 

1.  a  street  sweeper  has  been  purchased  and  the  frequency 
of  street  cleaning  is  being  increased  and  the  areas  being 
cleaned  expanded. 

2.  Work  is  now  under  way  to  finish  the  landscaping  immediately 
surrounding  the  plant  administration  building.     The  areas 
surrounding  the  service  station  and  "snack  shack"  are  scheduled 
to  be  paved  by  the  end  of  August,  1977. 

3.  As  soon  as  plans  can  be  made,  unstablized  areas  in  the 
Colstrip  town  site  under  the  control  of  the  Montana  Power  Company 
or  Western  Energy  Company,  will  be  stablized  with  perennial 
vegetation. 

4.  The  areas  disturbed  by  mining  will  continue  under  the 
present  program  of  reclamation  as  defined  by  State  Law  and 
conducted  by  Western  Energy  Company. 

5.  Annual  vegetation  existing  in  and  around  the  town  of 
Colstrip  will  be  replaced  with  perennial  cover  where  possible. 

6.  Owners  of  the  property  not  belonging  to  either  the  Montara 
Power  Company  or  to  Western  Energy  Company  are  being  contac- 
ted to  determine  their  plans  in  correcting  any  unstablized 
surfaces  under  their  control.     It  is  our  intention  to  offer 
assistance  to  these  owners  where  needed  and  where  practicable. 
(A  major  concern  in  this  regard  is  the  school  where  a  large 
area  surrounding  recent  construction  and  a  large  parking  lot 
are  both  significant  dust  sources.) 


7.     Hardwood  Lignin  Liquor  now  at  Colstrip  will  be  diluted 
approximately  4.5  to  1  and  applied  to  selected  haul  roads  and 
accesses  at  the  mine,   to  alloys  and  unpaved  roads  in  the 
community  of  Colstrip.     These  applications  are  going  to 
be  evaluated  as  to  the  most  efficient  dilution  factor,  rate 
of  application  and  frequency  of  application.     Application  will 
»  be  made  by  large  water  carriers  in  the  mine  and  by  using  the 

hydro  seeder  and  a  smaller  truck  around  the  community  of 
Colstrip.     Approximately  93,500  gallons  of  diluted  lignin 
liquor  are  available  on  site  for  this  preliminary  evaluation. 

■ 

In  addition  to  these  immediate  mitigation  measures  which  are  being 
taken,  the  compliance  plan  also  includes  monitoring  and  scientific 
analysis.     The  Department  of  Health  and  the  Montana  Power  Company 
are  analyzing  existing  ambient  air  quality  data  and  existing 
meteorological  data.       The  Montana  Power  Company  has  retained  Mr. 
Loren  W.  Crow,  a  consulting  Meteorologist,    (24  22  South  Downing 
Street,  Denver,  Co.   80210)   to  conduct  this  analysis.     Mr.  Crow's 
assignments  are  two-fold.     First,  Mr.  Crow  will  look  at 
*  the  available  data,   i.e.;  meteorological  reports,  suspended 
.  particulate  data  and  recently  compiled  data  on  construction 
activity  and  surface  conditions  in  the  area  of  concern.     From  this 
evaluation  a  plan  of  immediate  mitigation  of  apparent  fugitive 
sources  will  be  developed.     Second,  Mr.  Crow  will  help  prepare  a 
long-term  meteorological  study  to  be  used  as  an  aid  in  policy 
decisions  needed  to  achieve  long-term  air  quality  maintenance. 
Mr.  Crow  is  also  retained  in  a  quality  assurance  position  for  both 
this  long-term  study  and  to  overview  our  routine  ambient  monitoring 
,  program.     We  will  continually  analyze  air  quality  and  to  determine 
causes  of  emissions.     This  will  insure  that  we  can  change  our  on-going 

» 

mitigated  measures  if  necessary  to  effect  compliance  with  the 
ambient  particulate  standards . 


IN  RKPl.f  ItKFER  TO: 


United  States  Department  of  the  Interior 


GEOLOGICAL  SURVEY 

Box  25046 
Denver  Federal  Center 
Denver,  Colorado  80225 
Water  Resources  Division 
Stop  413 


August  3,  1977 


Mr.  Brace  Hayden 
Department  of  State  Lands 
Capitol  Station 
Helena,  Montana  59601 

Dear  Sir: 

Enclosed  is  a  copy  of  the  abstract  from  an  extensive  report  by  Perry  H. 
Rahn.    The  results  of  his  investigations  indicated  that  a  very  much  high- 
er permeability  can  be  expected  from  "dragline-emplaced"  spoils  than  occur 
in  undisturbed  coal  and  overburden.    Since  dragline  emplaced  spoils  tend 
to  bulk  by  about  20%  this  large  increase  in  permeability  is  to  be  expected. 
The  compacted  scraper-emplaced  spoils  do  not  "bulk"  and  do  not  exhibit 
any  increase  in  permeability.    Due  to  these  high  permeability  dragline 
emplaced  spoils  will  not  tend  to  resaturate  in  a  manner  similar  to  the 
undisturbed  coal  and  overburden.    In  fact  unless  the  spoils  are  completely 
surrounded  by  undisturbed  material  the  resaturation  of  the  spoils  will  be 
confined  to  the  lower  few  feet. 


The  permeabilities  for  spoils  obtained  by  Van  Voast  as  presented  in  his 
Coalstrip  report  are  all  very  low  and  he  concluded  that  there  is  little 
change  between  the  permeability  of  the  spoils  and  the  undisturbed  material. 
I  do  not  believe  Van  Voast 's  results  can  be  representative  of  dragline- 
emplaced  spoils  in  the  Coalstrip  area.    This  could  be  because  the  more 
permeable  part  of  the  spoils  are  not  saturated  in  this  area,  or  it  could 
relate  to  methods  of  drilling,  finishing,  and  development  of  the  well,  or 
to  methods  of  testing  and  interpretation  of  test  data. 

I  am  assuming  in  all  of  the  work  that  I  am  doing  that  dragline  emplaced 
spoils  will  have  a  much  higher  permeability  than  the  undisturbed  coal  and 
overburden,  and  statements  to  the  contrary  should  not  appear  in  the  site 
specific  statements  on  Western  Evergy  areas  A  &  E,  and  B. 


Frank  N.  Visher 
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ABSTRACT 

The  Powder  River  Basin  contains  some  of  the  largest  coal  deposits 
in  the  world.    Despite  the  immense  coal  production  that  will  undoubtedly 
occur  in  this  area  in  the  next  few  decades,  little  is  known  about  the 
hydrology  of  the  spoils  that  occur  as  a  byproduct  of  strip  mine  opera- 
tions. 

The  Tongue  River  Formation  of  the  Paleocene  Fort  Union  Group  contains 
most  of  the  strippable  coal  deposits  in  the  Powder  River  Basin.  Flat 
lying  low  sulfur  coal  beds  up  to  200  ft.  thick  are  typically  overlain 
by  semiconsolidated  shale  and  sandstone.    Typical  overburden  to  coal 
thickness  ratios  in  working  mines  are  2,1.    The  overburden  ia  generally 
dragline  or  scraper-dumped  into  the  excavated  pit. 

Pump  tests  were  conducted  to  determine  the  aquifer  characteristics 
of  the  mine  spoils  of  two  coal  strip  mines  in  western  Sheridan  County, 

tff^t  ^*s™SVltS  °f  the  Ptmp  t6Sts  Bhow  «  Permeability  of 

160  gpd/ft2  and  an  average  storage  coefficient  of  0.170  for  the  Hidden 

.sTl^  Sy8  Wh8re  ^g^-emplaced  spoils  occur,  and  an  average  of 
h  gpd/ft2  permeability  and  0.233  storage  coefficient  for  the  Bighorn 
coal  mine  where  scraper  and  bulldozer-emplaced  spoils  occur. 

Six  coal  strip  mines  were  studied  using  field  infiltration  and 
laboratory  permeability  apparatus  to  determine  hydrologic  characteristics. 
Data  from  kh  sites  indicate  that  the  permeability  is  primarily  related  to 
density,  which  in  turn  is  due  to  method  of  emplacement  and  composition. 
Spoils  emplaced  by  dragline  show  higher  laboratory  permeability  than 
those  emplaced  by  scraper  or  truck.    This  is  presumably  due  to  greater 
compaction  caused  by  machinery  moving  over  the  surface  of  the  spoils. 
Local  stratigraphy,  however,  has  a  great  influence  on  the  hydrologic 


characteristics  of  the  spoils.    Areas  with  large  amounts  of  alluvium 
or  sandstone  in  the  overburden  show  significantly  larger  values  of 
laboratory  permeability  than  those  where  overburden  consists  chiefly  of 
silts tone  or  shale. 

Chemical  analyses  of  32  water  samples  show  a  significant  difference 
of  the  quality  of  ground  water  in  spoils  compared  to  natural  ground 
water  from  wells  in  the  Tongue  River  Formation.    Water  in  spoils  contains 
greater  sulfate,  calcium,  magnesium,  and  total  dissolved  solids.  The 
solution  of  gypsum  and  oxidation  of  pyrite  is  believed  to  contribute  to 
the  high  mineral  content  of  spoils  water.    However,  the  mineral  content 
of  natural  ground  water  is  also  sufficably  high  to  limit  its  usefulness. 

The  possibility  of  utilizing  the  abandoned  spoils  as  ground  water 
storage  areas  is  feasible  due  to  the  moderately  high  permeability. 
However,  the  poor  quality  of  the  ground  water  that  would  be  pumped  out 
of  the  spoils  would  appear  to  limit  its  usefulness. 
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